I[TOACHUTEJIBHAS 3AIINCKA

Pabouas yuebHast mporpamma no Ouosioruu B 9 kiiacce pazpaboTraHa Ha OCHOBE
[Iporpammel ocHOBHOTO 00111eT0 00pazoBanus «buonorus. O0mMe 3aKOHOMEPHOCTH.
9 kmace» Astop B.b.3axapoB. Pabouas mnporpamma cocTaBiieHa B IOJHOM
COOTBETCTBUM C  TOCYAapCTBEHHBIM O0pa3oBaTEIbHBIM CTaHAAPTOM OOIIEro
oOpa3oBaHMsl, TPeOOBAaHUSIMU K pe3yJibTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTeIbHOM
IpOrpaMMbl OCHOBHOT'O OOIIIET0 0Opa30BaHusl.

3HaueHHE OWOJOTMYECKUX 3HAHUU JUIsI COBPEMEHHOIO YEJIOBEKa TPYIHO
nepeoneHuTh. [loMumMo MUPOBO33PEHUYECKOTO 3HAUCHHS, aJlcKBATHBIE TPEACTaBICHUS
O JKUBOW MpHUPOJE JIe)KAT B OCHOBE MEPONPUSATUNA IO MOAACPKAHUIO 30POBbS
YeJIoBEeKa, OCHOB €ro 0€30MacHOCTH U MPOU3BOJCTBEHHON ACSITENFHOCTH B JHOOOMU
OTpaciav NPOMBIIUIEHHOCTH M Xo3siicTBa. Ilo3ToMy riaBHas Liellb POCCHIICKOTO
oOpa30BaHUsl 3aKIIOYACTCS B MOBBIIICHUU KayecTBa U A3(QPEKTUBHOCTU TOTYyUYECHHUS U
MPAKTUYECKOTO UCIIONIb30BaHUs 3HAaHUM. J{71s1 penienust 3Toi BaxxHen e 3a1aun Obu1
MIPUHSAT HOBBINM rOCYJJaPCTBEHHBIN 00pa30BaTEIbHBINA CTAaHIAPT OOIIET0 00pa30BaHus,
MOSIBIICHUE  KOTOPOrO0  MPHUBEIO K  HM3MEHEHUIO  CTPYKTYpPhl  IIKOJIBHOTO
Oouonoruueckoro ooOpa3oBaHus. B HacTosmee Bpems 0a30Boe OHOJIOrHMYECKOE
oOpa3oBaHHE€ B OCHOBHOM IIKOJIE JIOJDKHO OOECIEUUTH BBITYCKHUKAM BBICOKYIO
OMOJIOTUYECKYIO, DKOJIOTMYECKYI0 M  IPHUPOAOOXPAHUTEIBHYI0 TPaMOTHOCTb,
KOMIIETEHTHOCTh B OOCYKJICHHHM W PEIICHUM IEJ0r0 Kpyra BOMPOCOB, CBSI3AHHBIX C
YKABOW NIPUPOJIOM. PemmTs 3Ty 3a1a4y MOKHO HAa OCHOBE IIPEEMCTBEHHOTO Pa3BUTHS
3HAHUW B OOJACTH OCHOBHBIX OHOJIOTHYECKMX 3aKOHOB, TEOpUU U HJEH,
obecnieunBaOmX GYHIAMEHT ISl MPAKTHYECKOM JIESITEIbHOCTH — ydalluXxcs,
dbopMUpOBaHUS UX HAYYHOTO MUPOBO33PEHUSI.

B 9 knacce ydaiuecs mojiy4aroT 3HaHUsI 00 OCHOBHBIX 3aKOHaX JKM3HU HA BCEX
YPOBHSIX €€ OpraHu3aIiy, 3HAKOMATCS C COBPEMEHHBIMU JOCTHKEHUSIMH B 001acTH
OMOJIOrMH, OCO3HAIOT MECTO 4YesloBeKa B Ouocdepe M €ero OTBETCTBEHHOCTh 3a
COCTOSIHUE MNpUPOAbl. B Kypce Takke NMpOXOASATCS OCHOBBI LIUTOJOTUH, TE€HETUKH,
CEJIEKILINH, TEOPHUS IBOJIIOIUU.

PaGouast mporpamMmma pa3paboTaHa B COOTBETCTBHHM C ba3MCHBIM y4eOHBIM IUTAHOM
JUTsI CTYTIEHU OCHOBHOTO OOIIIET0 00pa30BaHus; B COJIEP)KaHUE Kypca MHTETPUPOBAHBI
CBEJIEHUS U3 OMOJIOTHH, reorpaduu, XUMUU U SKOJIOTHH.

VYuebnslit kypc «buonorus», B coepkaHuu KOTOPOTo BEYIIIUM KOMIIOHEHTOM
SBJISIIOTCSL HAYYHbIC 3HAHUS, HAyYHbIE METOJbl MO3HAHUS, MPAKTUUYECKUE YMEHUS U
HaBBIKK, TI03BOJIICT CPOpMHUPOBATHL Yy YyYAIIUMXCS HAMOIMOHAILHO-IIEHHOCTHOE
OTHOIIICHHE K H3y4yaeMOMYy Marepualy, CO3/aTh YCJIOBUS M (HOPMUPOBAHUS
KOMIIETEHIIUU B UHTEIUICKTYJIbHBIX, TPaKAaHCKO-TIPABOBBIX, KOMMYHHUKAIIMOHHBIX U
MH(OPMAIIMOHHBIX 00JIACTSX.

[IpenogaBanue Ouonoruu B 2016-2017 yuyeOHOM TroOay OCYIIECTBISETCS B
COOTBETCTBHH CO CIEAYIOUIMMH HOPMATUBHO-TIPABOBBIMU JIOKYMEHTAMU:

1. 3akon P® «O6 obpazoanuu B PO» No 273-D3 ot 29.12.2012, 3axkon CO «O6
oOpa3oBaHUN»

2. ®enepanbHbIii KOMIIOHEHT TOCY/IapPCTBEHHBIX 00pa30BaTEIbHBIX CTaHAAPTOB
HayaJbHOIO OOINEero, OCHOBHOIO OOINEr0 M CpeaHero (MmoJHOro) oOIero
obpazoBanus (ITpukaz Munob6pazoanust Poccun ot 5 maptra 2004 r. Ne 1089 «O6
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YTBEPKICHUHU (PeAepaTbHOT0 KOMIIOHEHTAa TOCYAapCTBEHHBIX 00pa30BaTelIbHbIX
CTaHapTOB HAYaJHLHOTO OOIIEr0, OCHOBHOTO OOIIETO U CPEIHEro (MOJTHOTO) OOIIETro
oOpa3oBaHus).

http://www.edu.ru/db/mo/Data/d_04/1089.html.).

denepanbHBIN KOMIOHEHT TOCYJaPCTBEHHOTO CTaHaapTa o0Iero oopa3oBaHusl.

http://www.school.edu.ru/dok_edu.asp

http://www.ed.gov.ru/ob-edu/noc/rub/standart/
http://mon.gov.ru/work/obr/dok/obs/1483/
http://mon.gov.ru/work/obr/dok/obs/1487/.

3. denepanbhplii 0a3ucHbI yueOHbIN 1aH (I[Ipuka3z MunobpazoBanus Poccun
ot 30 aBrycra 2010 r. Ne 889 «O BHeceHuu u3mMeHeHUM B (penepanbHblii 0a3UCHBIN
y4eOHBIN IJIaH U TIPUMEpPHbIE Y4eOHbIE IUIAHbI JUIsi 00pa30BaTENbHbBIX YUPEKICHUM
P®, peanuzyromux mnporpaMMbl oOIIEro oOpa3oBaHUs, YTBEPKICHHBIE MPHUKA30M
Muno6paszoBanusi PD ot 09 wmapra 2004 r. Ne 1312 «O06 yTBepxkIeHUU
denepasibHOro 0a3MCHOro y4yeOHOTO IJIaHA W MPUMEPHBIX YYEOHBIX IUIAHOB MJIS
oOpa3zoBarenpHbIX  yupexaenuit P®, peanusyoommx nOporpaMmbl  0OILIEro
oOpa3oBaHUs).

http://www.ed.gov.ru/ob-edu/noc/rub/standart/

http://mon.gov.ru/work/obr/dok/.

4. IlpumepHble TpOrpaMMbl OCHOBHOTO U CpenHero (IOJHOro) o0Iero
oOpazoBanus ([lucbmo nenaprameHTa roCyJapCTBEHHON MOJUTUKH B 00Opa3oBaHUU
Muno6puayku P® ot 07.07. 2005 Ne 03 — 1263 «O mpumepHBIX MporpaMmmax o
y4eOHBIM MpeaMeTaM derepaabHOro 0a3uCHOT0 YIYEOHOTO TIIaHa ).

http://www.ed.gov.ru/ob-edu/noc/rub/standart/

http://mon.gov.ru/work/obr/dok/.

5. Tlpukaz MwunuctepcrBa obpazoBanus CO Ne 703 ot 09.09.2008 r. «O
JOTIOJTHUTENBHBIX KPUTEPUSIX MPH JuleH3upoBaHuu OY»

6. IlpumepHblii yueOHBIH TUTaH IS OOIIEOOPA30BATENBHBIX YUPEKICHUN
Caxanuuckoit oomactu Ha 2016-2017 y4eOHbIi rox

7. TpeboBaHUsI K OCHAIIIEHHUIO 00Pa30BaTEILHOTO MPOIECCa B COOTBETCTBUU C
coJiep KaTeIIbHBIM HAITOJITHCHHEM YUCOHBIX TIPEIMETOB.

http://www.ed.gov.ru/ob-edu/noc/rub/standart/.

8. MeTtoanyeckue mickMa O MPenoiaBaHuK yIeOHbBIX TPEAMETOB

http://www.ed.gov.ru/ob-edu/noc/rub/standart/.

9. denepanbHBIA TIEpeUYCHh YYEOHUKOB, PEKOMEHIOBAHHBIX (JIOMYIIEHHBIX) K
WCITIOJIb30BAaHUIO B 00Pa30BaTEIHLHOM MpPOIECCe B 00pPa30BATEIBHBIX YUPEKIACHUSX,
peanu3yronmMx o0pa3oBaTeIbHBIE MPOrPAMMBI OOIIETO 0Opa30BaHUS W HMEIOITUX
rOCyapCTBeHHYIO akkpemutanuto, Ha 2014/2015 yuebnsiii rton (IIpukas
MunucrepctBa obpazoBanuss U Hayku Poccuiickoit ®eneparuun ot 31.03.2014 Ne
1067 «OO6 ytBepxkneHuu (GeaepaibHBIX MEepeyHed Yy4eOHUKOB, PEKOMEHIOBAHHBIX
(IOMyIIIEHHBIX) K UCIIOJIB30BaHUIO B 00pa30BaTEILHOM MPOIecce B 00pa3oBaTEIbHbIX
YUPEKJICHUSIX, peTU3YIONINX 00pa3oBaTeIbHbIE MPOrPaMMBbl 00IIer0 00pa3oBaHus U
MMEIOIINX TOCYIAPCTBEHHYIO akKkpeauTanuio, Ha 2014/2015 yueOHbIi TO).

http://www.edu.ru



http://www.edu.ru/db/mo/Data/d_04/1089.html
http://www.school.edu.ru/dok_edu.asp
http://www.ed.gov.ru/ob-edu/noc/rub/standart/
http://mon.gov.ru/work/obr/dok/obs/1483/
http://mon.gov.ru/work/obr/dok/obs/1487/
http://www.ed.gov.ru/ob-edu/noc/rub/standart/
http://mon.gov.ru/work/obr/dok/
http://www.ed.gov.ru/ob-edu/noc/rub/standart/
http://mon.gov.ru/work/obr/dok/
http://www.ed.gov.ru/ob-edu/noc/rub/standart/mt/
http://www.ed.gov.ru/ob-edu/noc/rub/standart/mt/
http://www.ed.gov.ru/ob-edu/noc/rub/standart/
http://www.ed.gov.ru/ob-edu/noc/rub/standart/
http://www.edu.ru/

http://mon.gov.ru.

10. IIpuka3 MunucrepctBa oOpa3oBanus U Hayku P® ot 28.11.2008 Ne 362
«O0 yrBepxaeHuu [lonoxkenus o hopMax U MOPSIKE IPOBEICHUS TOCYIaPCTBEHHON
(uTOrOBOIN) aTTeCTaIUH oOyyarommxcs, OCBOMBIIINX OCHOBHBIEC
o0mreo0pa3oBaTeabHbBIC MPOTPAMMBI CPETHETO (ITOJTHOTO) 00IIero 00pa3oBaHUs.

http://mon.gov.ru.

11. Ilpuka3 MunucrepctBa o0pa3zoBanusi CaxanuHckou obnactu ot 31 sHBaps
2011 roma Ne 41 — mp. «O6 yrBepxkaenuu [lonoxkeHus O MOPsAKE MPOBEACHUS
roCcyJAapCcTBEHHOM  (MTOTOBOM)  aTrTecTald  OOy4YaloIIMXCS,  OCBOMBIIUX
oOpa3oBareNbHblE TPOrpaMMbl OCHOBHOTO 00I1Iero oOpa3oBaHMs, C Yy4acTUEM
TEPPUTOPUATBHON 3K3aMEHAIIMOHHOM Komuccuu, B CaxanuHckoil obmactu B 2012
TOZIY».

12. Tlpukaz MunucrepctBa obpazoBanusi CaxaaumHCKON oOJacTu oT § ampess
2012 roma Ne 238-mp. «O mopsaake NPOBEIEHUS TOCYIapCTBEHHON (MTOTOBOIN)
aTTecTalii  OOYyYalolMXCS, OCBOMBIIMX MPOrpaMMbl  OCHOBHOIO  OOIIEro
oOpazoBanus B 2011 romy».

13. Ananutnueckue otuetsl PUIIU mo pesynasraram EI'D — 2013, EI'D-2014.

http://www.fipi.ru.

14. Ananutnueckue otyetsl PUIIN mo pesynsraram [ MA-9 — 2014, TUA-9 —
2015. http://www.fipi.ru.

15. Marepuanst VI cbe3ga Bceepoccuiickoro mnegaroruueckoro coopaHus,
31.05.11. Beictynnenue B.B. [lytuHa.

16. HaimonaneHas obpa3oBatenbHast uHUIMaTHBa «Hatia HoBast ikomnay.

17. Yuebnoro miana MBOY COIII Ne 8 r. IToponaticka va 2016 -2017 yu. r.

B ycnoBusx peanusanuy HallMOHAIBHOW 0Opa3oBaTeIbHON MHUITMATHBEI «Harma
HOBasi IIKOJIa» K COBPEMEHHOMY OOpAa30BAHHMIO CETOIHS NPEIBSBISIOTCS HOBBIC
TpeOOBaHMs, CBSI3aHHBIE C  yYMEHUEM  BBIMIYCKHHUKOB  CpPEOHEH  IIKOJIBI
OpUEHTHPOBATLCS B TOTOKE WH(OpPMAIMK, TBOPYECKH peEIIlaTh BO3HHUKAIOIINC
npoOJIeMBbl, MPUMEHATh Ha TPAKTHKE ITOTYYCHHBIC 3HAHWS, YMCHHS W HaBBIKH.
[ToaToMy 3amada yduTenss — HAYYUTh TBOPYECKHA MBICIUTH IIKOJBHHKOB, TO €CTh
BOOPY>XUTh TAKUM BOKHBIM YMEHHEM, KaK YMEHUE YUUTHCS.

esan nzyueHust OUOTOTHUM:

® OCBOGHME 3HAHMW 00 OCHOBHBIX 3aKOHAaX H3HM HA BCEX YPOBHAX €&
OpraHu3aliy, 3HAKOMCTBO C COBPEMEHHBIMU JIOCTHXKEHUSIMH B 00JacTu
OWoN0oTHH, 0OCO3HAHUE MECTa YejloBeKa B OMoc(epe U ero OTBEeTCTBEHHOCTHU 32
COCTOSIHHE MPUPOIBI.
3amauu u3ydeHus OMOJIOTHU:

® HayuyuTh NpUOOpeTaTh OUOJOrMYECKHME 3HaHus, paboTaTh € Y4EOHHMKOM,
UG pPOBEIMU  00pa30BaTEIBHBIMU  PECypCcaMH, pa3BHBaTh MO3HABATEIIBHBIHN
UHTEpeC K 00BEKTaM >KHBOU MTPUPOIBI;

e Croco0CTBOBAThH (POPMUPOBAHUIO 00IIICYICOHBIX YMEHHUI U HABBIKOB;

e B kaxmom pasnene OMONOTHH Takke (POPMYTUPYIOTCS crielupUudecKue 3aaaqun
K JaHHOMY 00bEMY 3HAHUI
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Cpoxk peanuzaiuu nporpammbl: 1 roa. denepanbHbliii 0a3UCHBIA y4eOHBIN IUTaH
s OY Poccwuiickoii @enepanuu OTBOAUT B 9 Kiacce Ha M3ydeHHE OMOJIOTHH Ha
0asucHom ypoBHe 70 wacoB, W3 pacuera 2 dYaca B Heaemo. Pabouas mporpamma
paccuMTaHa Ha 68 yaca, yMEHbIIEHa Ha 2 Yaca 3a CYET PE3EpBHOIO BPEMEHH Ha
ocHOBaHMH rpaduka ydebHoro mporecca Ha 2015-2016  yueOHwni rom. Ilpwm
uzydeHun Ouonormn B 9 k. 11 mabopatopHbix paOOT, KOTOpBIE SIBISIOTCS
COCTaBHBIMH YaCTSIMH KOMOWHHUPOBAHHBIX YPOKOB M OIICHUBAIOTCS IO YCMOTPEHUIO
yuuTens. 4 KOHTPOJIbHbIE PaOOTHI.

Beaymmue ¢popMbI 1 METOABI, TEXHOJOTHU 00yUYEeHMSI
®opMbI (TUITBI YPOKOB):

® KOMOMHUpPOBaHHBIN ypoK — KY
YPOK YCBOEHUsI HOBOTO Marepuaia - Y YHM
Ypok 3akperuieHust n3ydaeMoro marepuana — Y 3UM
YPpOoK noBTOpEHHs U3ydeHHOro marepuaia — Y I IUM
VYpok cuctemaTuzanuu u 0606menus matepuana — Y COM

e VYPOK NpOBEPKH U OLECHKHU 3HAHUM ydamuxcs - YIIOY
Buap! ypokos:

® TpaJULIMOHHBIC,
caMocCTosATeNbHas paboTa
DKCKypCUHn
HaOJIIOICHUS
WHTEPAKTUBHbBIC YPOKH.

MeTtonpl 0OydeHHs: CIIOBECHbIE, HATJISIHBIC, TPAKTUYECKHE

Texnonmorun  oOyuenus: TtpamuimonHas, WKT-rexnomnorus, TexHOMOTHUS
npo0JaeMHOr0 OOy4YeHHs, TEXHOJIOTUS KPUTHUYECKOTO MBIIUICHUS, WIPOBBIC
TE€XHOJIOTUHU.

®opMbl (cIocoOBI, CPEACTBA MPOBEPKU) OLEHKH y4E€OHBIX PE3yJbTaTOB: YCTHBIM
ONpOC, TECTUPOBAHUE, OLICHKA IJIaHa, JJA0OPATOPHOW pabOThI, CAMOCTOSATEIBLHON U
KOHTPOJIbHOM paOOTBHI.

[IpenonaBaHne JaHHOTO Kypca OCYIIECTBISIETCA C HUCIOJIb30BAHUEM Y4YEOHO-
MeToInYeCKUi Komriuiekta mnoxa peaaknuerd Conmna H.M., Tak kak coxpepkanue
y4eOHHKa U METOJIMYECKUX MATEpUaIOB COOTBETCTBYET (hellepasbHOMY KOMIIOHEHTY
rOCyJJapCTBEHHOTO CTaHJapTa OCHOBHOrO o0OIIero oOpa3oBaHUsl IO OHOJIOTHH,
puMepHON 00pa3oBaTeILHONM IIporpaMMe OCHOBHOTO OOIIEro oOpa3oBaHHS IIO
ouonoruu, yaeOHUK BKiIIOUeH B DenepanbHblii iepeyeHs yueOnnkoB Ha 2012 — 2013
y4eOHBIN TOJ.

VYyeObuuk ampecoBaH yudammuMmcs 9 kimacca  oOmieoOpazoBaTenbHBIX
yapexaeHuii. CoBpemeHHoe odopmileHHE Y4eOHHMKA, Pa3HOOOpa3HbIC BOMPOCHI H
3alaHusl, HApsIAy C OCHOBHBIM MAaTE€pUaliOM BKIIIOYEH JIOMOJHUTEIbHBIN, €CTh
BO3MOXXHOCTh TapajuieIbHOM pabOThI ¢ IPYyTrUMH TTocoOusiMU, BXoasdimuMu B YMK, u
C DJIGKTPOHHBIM Y4e€OHBIM H3JaHHEM CHOCOOCTBYET 3()(PEKTUBHOMY YCBOEHUIO
y4eOHOro Marepuania.



TEMATUYECKUWM ITJIAH

B tematuueckoe IIaHUPOBAHUEC BHECCHBI CIICAYIOINNC N3MCHCHU !
1.

Ha n3yuenune Paznena 1 «OBosmonus xuUBOro Mupa Ha 3emse BMecTo 21 yacos
IUTaHUpyeTcss 22 yaca 3a cu€T pe3epBHOrO BpeMeHH. [lpuunHa M3MEeHEHHS:
CII0)KHOCTB, OOJBIION 00BEM TEOpeTHUECKON MH(OpMalMu paszjiena 1mo TeMe
«AHTpPONIOTE€HE3»

Ha uzyuenne Pazgena 2 «CTpyKTypHas OpraHU3alMs KUBBIX OPraHU3MOBY
BMecTO 12 wac. mmanupyercsa 14 wyac. IlpuunMHa W3MEHEHUS: CIOXKHOCTb,
00JIbIIION 00BEM TEOpeTUUECKON MH(MOPMAIIUK pa3jeia

Ha uzyuenue Paznena 17 «buocdepa, e€ cTpykTypa U QYHKIUSD IIAHUPYETCS
BMECTO 5 4acoB 6 4acoB, |1 yac qo0aBisieTcs U3 pe3epBHOTO BPEMEHHU, TaK Kak
TEOPETUYECKUI MaTepuaj OYE€Hb BaXKE€H [JISI SKOJOTHMYECKOTO BOCHHUTAHUSA
oOy4Jarommuxcs

[TpoBoaUTCS OTHO KOHTPOJILHOE TECTUPOBAHUE U OJJHA KOHTpPOJIbHAS padoTa.

JlabopaTopHble M MpPAaKTHYECKUE padOThl SBISAIOTCS COCTAaBHOW YacThbIO
KOMOMHHMPOBAHHBIX YPOKOB W  OIICHHBAIOTCS IO YCMOTPEHHIO  yYHUTEIS.
JlaGopatopHble pabOThl MOPOBOJATCS TMOCIAE MOAPOOHOrO HWHCTPYKTaXkKa U
O3HAKOMJICHUS YUAIIUXCS C MPAaBUIAMH TEXHUKH 0€30MacHOCTH.

Ne | HazBanwue pa3nenoB, Tem KomuuectBo | B ToM uncie
4yacoB MIPaKTUYECKHUE,
KOHTPOJIbHBIE
paboThI
1 | Beenenue 1
2 | Pazmen 1. DBooIMs )KMBOTO MUPA HA 3eMIIe 22 4+1
Tema 1.1. MHOrooGpa3sue *uBOro Mupa. 2
OCHOBHBIE CBOMCTBA KUBBIX OPraHW3MOB
Tema 1.2. Pa3zButne Ononoruu B 2
JIOJTAPBUHOBCKHUM TIEPUOJ]
Tema 1.3. Teopus U./{apBuHa o 4
MIPOUCXOXKJICHUM BUJIOB MyTEM €CTECTBEHHOIO
oTOopa
Tema 1.4. TIpucniocoOGaeHHOCTH BUIOB K 2
YCJIOBUSIM BHEITHEN CpeJIbl KaK pe3ysibTaT
JIEWCTBUS €CTECTBEHHOT0 0TOOpa
Tema 1.5. MukposBontonus 2
Tema 1.6. buosornueckue nocieICTBUA 3
agantanuyu. Makpo3BOJIIOLUS
Tema 1.7. Bo3HUKHOBEHME KU3HH Ha 3eMJIe 2
Tema 1.8. Pa3Burtue xu3HHu Ha 3eMIie 5
2 | Paznmen 2. CTpyKTypHasi OpraHu3anus KUBbIX 14 1
OpraHu3MOB
Tema 2.1. XuMunueckasi opraHu3anusi KJIETKH 2

Tema 2.2. OO6MeH BelecTB U MpeoOpa3oBaHue 4




DHEPTUU B KJIIETKE
Tema 2.3. CtpoeHue U GyHKIIH KJIETOK 6
4 | Paznmen 3. Pa3MHOXEHUE U UHMBUAYAIBHOE 5
pa3BUTHE OPTAHU3MOB
Tema 3.1. Pa3MHOXEHNE OPraHU3MOB 2
Tema 3.2. UnauBuayanbHOE Pa3BUTHE 3
OpraHu3MOB
5 | Paznen 4. HaciencTBEHHOCTh U M3MEHYHUBOCTh 20 3+1
OpraHNU3MOB
Tema 4. 1. 3aKOHOMEPHOCTH HACJIEIOBaHUS 10
Tema 4.2. 3aKOHOMEPHOCTH N3MEHUYUBOCTH 6
Tema 4. 3. Cenekuus pacT€HUM, )KUBOTHBIX U 4
MUKPOOPTaHU3MOB
6 | Pa3zmen 5. BzanmooTHOIIEHUs OpraHu3Ma 1 6 3
Cpebl
Tema 5.1. buocdepa, e€ ctpykrypa u GyHKIIUU 9)
Tewma 5.2. buocdepa u yeaoBek 3
Htoro 68 13

COLEPXAHUE YYEGHOI'O MATEPHUAJIA

Beeaenue (1 )

Mecto Kypca B CHUCTEME €CTECTBEHHOHAYYHBIX JIUCHUIUIMH, a TaKXke B
ouonornyeckux Haykax. llenu u 3amaun kypca. 3HaueHue npeaMeTa sl MOHUMaHUs
€IMHCTBA BCEr0 dKMUBOT'O U B3aMMO3aBUCHUMOCTHU BCEX YacTe Ouocdepsl 3eMiu.
Paznen 1. OBomonus xxuBoro Mupa Ha 3emie (21 )

Tema 1.1. MuorooOpa3ue 3>KMBOTO MHUpPA. YPOBHM OpraHu3alid U OCHOBHBIE
CBOMCTBA UBbIX OPraHU3MOB (2 4)

YpoBHU OpraHuzaiuu *KU3HU: MOJEKYJISPHO-TEHETUYECKUH, KIETOYHBIN, TKAaHEBbIH,
OpraHHbIM, OpPTraHU3MEHHBIA, TMOMYISIUOHHO-BUIOBOM, OHUOTrCOIICHOTUYECKUM U
ounocdepHbrii. EMMHCTBO XMMHYECKOTO COCTaBa KUBOW MATEPHUH; OCHOBHBIE TPYIIITBI
XUMHUYECKUX DJIEMEHTOB M MOJICKYJ, 0Opa3yrolue >KHBOE BEIIECTBO OHOChEpHI.
Knerounoe crtpoenme opraHu3moB, Hacensomux 3emmo. OOMEH BeIIeCTB U
CaMOPETyJISLIH B OMOJIOTUYECKUX cucremax. CaMOBOCITPOU3BEICHUE;
HACJIEJICTBEHHOCTh M MU3MEHUYMBOCTh KaK OCHOBA CYIIIECTBOBAaHHS KUBOW MaTEpHUHU.
Poct u pazsutue. Pazapaxkumocts; Hopmbl M30UpaTEIbHON PEeaKIMi OPraHu3MOB Ha
BHEIIHUE  BO3JACHCTBUS.  PUTMMYHOCTH  TPOLIECCOB  KU3HEIEATEIIBHOCTH;
OMOJIOTMYECKUE PUTMBI W WX 3HA4YCeHHE. JIMCKPETHOCTh KHBOTO BEIIECTBA W
B3aMMOOTHOIIICHUSI YaCTH W 1IEJIOT0 B OHMOCHUCTEMax. DHEPro3aBUCUMOCTH JKHBBIX
opranu3MoB; ¢Gopmbl moTpedieHus sHepruu. llapcTBa KUBOM HPHUPOJBI; KpaTKas
XapaKTepUCTHKAa €CTECTBEHHOW CHUCTEMBbl KJIacCU(PUKAIIMU >KUBBIX OPraHU3MOB.
BunoBoe paznooOpasue.

JemoncTpanus




CxeMbl, OTpaKAKLIME CTPYKTYPBI HAPCTB )KUBOM IPUPOIBI.

Yyamuecs: JOMKHbI 3HATH:

— YPOBHM OpraHU3aluy KUBOW MATEPUM U HAYYHBIC JUCLHUIUIMHBI, 3aHUMAIOIINECS
M3YUYEHHEM IIPOLIECCOB )KU3HEAEIATENBHOCTH Ha KAXKJIOM U3 HUX;

— XUMHYECKUHN COCTAB KUBBIX OPraHU3MOB;

— POJIb XUMUYECKUX IEMEHTOB B 00pa30BaHUH OPTaHUYECKUX MOJIEKYII;

— CBOMCTBA JKMBBIX CHUCTEM M OTJIMYME MX MPOSBICHUM OT CXOIHBIX ITPOILECCOB,
MPOUCXOAIINX B HEKUBOU IPUPOJIE;

— I[apCTBa KUBOW MPUPOAbL, CHCTEMATUKY U MPEICTABUTENEH Pa3HBIX TAKCOHOB;

— OPUEHTUPOBOYHOE YHMCJIO HM3BECTHBIX BHUJOB XMBOTHBIX, PAaCTCHUN, T'PUOOB H
MHUKPOOPTraHU3MOB.

VYyamuecs 101KHbI YMETh:

— JlaBaTh ONPEACJICHHs YpPOBHEHM OpPraHU3alyHh >KUBOI'O U XapaKTEepU30BaTh
IIPOLIECCHI JKU3HEAEATEIILHOCTU Ha KAXKIOM U3 HUX;

— XapaKTEepU30BaTh CBOMCTBA )KUBBIX CUCTEM;

— OOBACHATh, KaK TMpPOSBISAIOTCS CBOWCTBA JKMBOIO HA KaXXJAOM U3 YPOBHEH
OpraHu3aluy;

— NPUBOAUTH KPATKYK) XapaKTEPUCTUKY MCKYCCTBEHHOW M E€CTECTBEHHOM CHUCTEM
KJIaCCU(PHKAIIMU KUBBIX OPTaHU3MOB;

— OOBACHATH, IOYEMY OPTraHU3MbI OTHOCAT K PAa3HBIM CUCTEMATUYECKUM I'PYIIIIAM.
Tewma 1.2. PazBuTre OU0N0TUU B JOJAPBUHOBCKUI nepro (2 )

Pazsumue o6uonoeuu 6 ododapeunosckuii  nepuod. Ilocnoocmeo 6 Hayke
npeocmasieHull. 00 «U3HAYAIbHOU YenecooOpa3HoCcmuy U HeUIMEeHHOCMU JHCUBOU
npupoovl. Pabomwvr K. Jlunness no cucmemamuke pacmeHuti U  HCUBOMHBIX.
Jeonoyuonnas meopus K. b. Jlamapka.

JemoHcTpauus

buorpadgumn yu€HbIX, BHECIINX BKJIAJ B Pa3BUTHE SBOJIONHOHHBIX Hjeh. XKu3Hb H
nestenpbHOoCTh K. b. Jlamapka.

Tema 1.3. Teopuss Y. JlapBruHa O NPOUCXOXKIECHUU BHUJOB MYTEM ECTECTBEHHOTO
otbopa (5 )

[Ipeanocbuiku BO3HUKHOBeHUs yueHus Y. JlapBuHa: JOCTHKEHHMST B 00JacTH
€CTECTBEHHBIX HAyK, dKCIeIUIMOHHBIN Matepuan Y. Jlapsuna. Yuenue Y. JlapBuna
00 uckycctBeHHOM oTOOope. Yuenue Y. JlapBuHa o ectrecTBeHHOM oTOOpe. Bum —
pJIEeMEHTapHas HBOJIIOIMOHHAS enuHuIa. BeeoOias nHANBUAYyanbHass N3MEHUNBOCTh
U M30BITOYHAS YMCICHHOCTh MOTOMCTBA. bopb0a 3a cyliecTBOBaHNE U €CTECTBEHHBIN
otbop.

JemoHcTpanus

buorpadus Y. Jlapsuna. MapmpyT u koHKpeTHbIe Haxonku Y. JlapBuHa BO BpeMms
MyTeNeCTBUs Ha Kopadie «buriny.

VYuammecs T0JKHBI 3HATh:

— NIPEACTABJIEHUS €CTECTBOMCIIBITATENENH JOJAPBUHOBCKOW 3MOXH O CYIIHOCTH
YKUBOU IIPUPOLBI;

— B3kl K. JIMHHEs Ha cucTteMy KHUBOTO MUPA;



8

— OCHOBHbIE MOJIOKEHUS 3BOIOLMOHHON Teopuu XK. b. Jlamapka, €€ no3uTuBHbIE U
OLIUOOYHBIE YEPTHI;

— yuenue Y. JlapBuHa 00 HCKYyCCTBEHHOM OTOOPE;

— yuenue Y. J[apBrHA 0 €CTECTBEHHOM OTOOpE.

VYyammecs TOJKHBI YMETh:

— OLICHMBATh 3HadyeHue dBosronuoHHOM Teopun JK. b. Jlamapka mns pas3Buths
OHOJIOTHH,

— XapaKTepU30BaTh MPEANOCHUIKM BO3HUKHOBEHMS  3BOJIOLHMOHHOM  TEOpHH
Y. lapBuHa;

— J1aBaTh OIPEACIICHUE MOHATUAM «BUI» U «ITOMYJISLUDY;

— XapaKTepU30BaTh MPUUNHBI OOPHOBI 32 CYIIIECTBOBAHMUE;

— OIpE/eNIATh 3HAUCHHE BHYTPUBHUIOBOM, MEKBUIOBOIM OOpbOBI 3a CYIIECTBOBAHUE
1 60pBOBI ¢ AOMOTUYECKUMU (haKTOPaMU CPEIbI;

— J1aBaTh OLIGHKY €CTECTBEHHOMY OTOOpYy Kak pe3yiapTaTy OopbObl 32
CYILIECTBOBAHHUE.

Tema 1.4. IlpucnocoOJ€HHOCT, OpPraHU3MOB K YCIOBHSIM BHEUIHEH Cpelbl Kak
pe3yabTatT JeUCTBUSL €CTECTBEHHOI0 0TOOpa (2 )

[IpucnocobutenbHble OCOOEHHOCTH CTpoeHHs. [IOKpOBHUTENbCTBEHHAs OKpacka
MIOKPOBOB T€Ja: CKPbIBAIOIIAs OKpacKa (OJHOTOHHAs, IBYTOHOBAs, paCWICHAIOMIAs U
Ip.); Tmpeaocteperaromias okpacka. Mumukpus. IlpucnocoOutenbHoe MOBEACHUE
XKHUBOTHBIX. 3a00Ta 0 motoMmcTBe. Pu3nonoruueckue agantaiu. OTHOCUTENIBHOCTD
MPUCTIOCOOJICHHOCTH.

JemoHcTpanus

MrocTpauyy, JEMOHCTPUPYIOIIME CTPOCHHME TeJla JKUBOTHBIX M PaCTUTEIBHBIX
OpPraHMW3MOB, OOECHEeYMBAIOIINE BBDKMBAHWE B THUIHWYHBIX JUISI HUX YCJIOBHUAX
cymecTBoBaHMs. [IpuMepsl pa3inMyYHBIX BHJIOB IOKPOBHUTEIBCTBEHHOW OKPACKU Y
YKUBOTHBIX.

JlaGopaTopHbIe U MPAKTHYECKUE padOTHI

OO0cyxaeHue Ha MOJIETISAX POJIH MMPUCTIOCOOUTETHLHOTO OBEICHUS )KUBOTHBIX.
VYyammecs T0DKHEI 3HATE:

— TUMbBI MOKPOBUTEIHLCTBEHHONW OKPACKHU (CKpBIBAIOIAS, MPEIOCTEPEramas) 1 ux
3HAY€HUE ISl BBLKUBAHUS;

— OOBACHATH OTHOCUTEJIBHBIN XapakTep NPUCIIOCOOIECHU;

— 0COOCHHOCTH MPUCTIOCOOUTEITLHOTO ITOBEICHUS.

VYyanyecs 101KHBI YMETh:

— MPUBOJUTH IpPUMEPHI IPUCIIOCOOUTENBHOTO CTPOEHUS Tena,
MIOKPOBUTEIILCTBEHHON OKPAaCKH MOKPOBOB U MTOBEAEHUS KUBBIX OPraHU3MOB.

Tema 1.5. MuxkposBosntonus (2 4)

By kak reHeTH4ecKHM HM30JIMPOBAaHHAs CUCTEMA; PENPONYKTHUBHAS W30JsLUsA U €€
MexaHu3Mbl. llonmynsiiuoHHas CTPYKTypa BHJIA; SKOJOTMYECKHE M TE€HETUYECKHE
XapakTepuCcTUKU  nomyisiui. [lomynsuus —  3JeMEeHTapHas — 3BOJIIOIIMOHHAS
eaunuia. I[lytu u ckopocTh BUI000pa3zoBaHus; reorpaduueckoe U 3KOJOTHYECKOe
BUJI000pa30BaHue.

JemoncTpanus
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CxeMbl, WLTIOCTPUPYIONIME Tpoliecc reorpaduyeckoro BuaooOpasoBaHus. Kusbie
pacTeHus U KMBOTHBIE, TepOapuu U KOJUICKIIMH, MOKa3bIBAIONINE WHANBUAYAIbHYIO
U3MEHYUBOCTh M pa3HOOOpa3ue COPTOB KyJIbTYPHBIX PACTCHHA M MOPOJ JOMAITHUX
KUBOTHBIX, a TaKXe pe3yabTaThl MPUCIOCOOIEHHOCTH OPraHu3MOB K cpene
OoOWTaHUA U PE3yJIbTaThl BU000Pa30BaHUS.

JlabopaTopHBbIE U MPAKTHYECKUE padOTHI

V3ydenne NprciocoOIeHHOCTH OPTraHU3MOB K Cpejie OOHTaHHS .

N3yyeHue n3MeHYHBOCTH, KPUTEPUEB BUAA, PE3YJIbTaTOB UCKYCCTBEHHOTO 0TOOpa Ha
COPTAX KyJIbTYpPHbIX PACTCHHUI .

VYyamuecs 101KHbI 3HATh:

— 3HA4YEHUE 3a00ThI O MOTOMCTBE JJI BbIKUBAHUS,

— OMNpENIENICHUS IOHITUN «BUI» U IOILYJISLIHS;

— CYLIHOCTb I'€HETUYECKUX IPOLECCOB B MOMYJISALHUIX;

— (opMBbI BUI000pa30BaAHUS.

VYyamuecs T0MKHbI YMETh:

— OOBACHATHh NPHUYMHBI pa3lelieHUs BUIOB, 3aHUMAIOIIMX OOIIMPHBIA apean
oOuTaHus, HAa OMYJISLNY;

— XapaKTepu30BaTh nporecc HKOJIOTHYECKOTO U reorpapuyeckoro
BHUJ1I000pa30BaHMS;

— OLEHMBAaTh CKOPOCTh BHUJ000pA30BaHUS B PA3JIMYHBIX CHUCTEMATHYECKUX
KAaTErOpHUsIX KUBOTHBIX, PACTEHUN U MUKPOOPTaHU3MOB.

Tema 1.6. buonorudecku nocneacTBUs agantanuu. Makpoaspomtonus (3 )

['maBHBIE HaIpaBIEHUS 3BOJIIOLUOHHOIO mpouecca. buonornueckmii mporpecc u
ouonornueckuii perpecc (A. H. CesepuoB). Ilytu poctmwkeHus OHOJIOTHUYECKOTO
nporpecca. OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIIOLMU: JUBEPreHLUsl, KOHBEPIECHIIMS,
napamienu3M. [IpaBuiia 3BOJIOLMM TPyNH OPraHU3MOB. Pe3ynbTarsl 3BOJIOLMH:
MHOroo0pa3ue BUI0B, OpraHnYecKas 1eeco00pa3HOCTh, TOCTENEHHOE YCI0KHEHNE
OpraHu3alyu.

JeMoHcTpanus

[Ipumepbl rOMOJIOTMYHBIX M @HAJIOTUYHBIX OPTaHOB, UX CTPOCHUS M MPOUCXO0XKICHUS
B oOHTOreHese. CxeMmbl COOTHOUIEHUS NyTeH MNPOrPECCUBHON OMOJOTHYECKOU
BOMIONMU. Marepuanbl, XapakTepU3yIOIIUE NpPEICTaBUTENEH JKHUBOTHBIX U
pacTeHuil, BHECEHHBIX B KpacHyr0 KHUTY M HAXOASAIMXCS IO OXPaHOU TOCyAapCTBa.
VYuammecs T0JKHBI 3HATh:

— IJIaBHbIC HANpaBJICHUs 3BOJIONUHU: OMOJIOTMYECKUN MpOTrpecc U OMOJOTHYECKHt
perpecc;

— OCHOBHBIE 3aKOHOMEPHOCTH 3BOJIOLUMHU: JMBEPreHLUNI0, KOHBEPIEHIUIO H
napajyIeIn3M;

— pe3yabTaThl 3BOJIOLUU.

VYyanyecs 101KHbI YMETh:

— XapaKTepu30BaTh MYTH JIOCTHXKEHUs OHMOJOTMUECKOTO Tporpecca: apomopdos,
UMO0AIaNITAllAI0 U OOIIYIO JIET€HEPALINIO;

— MPUBOJIUTH IPUMEPHI TOMOJIOTHYHBIX U aHAJIOTUYHBIX OPTraHOB.

Tewma 1.7. Bo3HUKHOBEHUE XU3HU Ha 3emiie (2 4)
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Opranuyecknii MUp Kak pe3yjbTaT 3BOJIOLUNWHA. BOZHMKHOBEHUE W Pa3BUTUE KU3HU
Ha 3emiie. XuMHUUYECKUH, npeadouonorundeckuii (teopust akagemuka A. 1. Onapuna),
OMOJOTMYECKHA M COUMAJbHBIA  dTalbl  pa3BUTUSA  KUBOM  MaTEpHH.
dunoreHeTHYECKHE CBSA3H B )KMBOW MPUPOJIC; €CTECTBEHHAS KIacCU(DUKAIIHS KUBBIX
OpPTaHU3MOB.

JeMoHcTpanus

CxeMbl BO3HUKHOBEHHSI OJHOKJIETOYHBIX 3YKAPHUOT, MHOTOKJIETOYHBIX OPraHU3MOB,
pPa3BUTHS LIAPCTB PACTEHUI U )KUBOTHBIX.

VYyamuecs 101KHbI 3HATh:

— Teopuro akagemuka A. M. OnapuHa o NporucxX0KACHUU KU3HU Ha 3eMIIE.
VYyamuecs 101KHbl YMETb:

— XapakTepu30BaThb XHUMHUYECKUH, MPeAOUOJIOTHYECKUN, OUONOTHYECKUU U
COLIMAJIBHBIN 3TAlbl Pa3BUTHS JKUBOW MAaTEpPUU.

Tema 1.8. PazButue xu3nu Ha 3emiie (3 4)

PasButHe xu3HM Ha 3eMJE€ B apXEUCKYI0 M IPOTEPO3OUCKYIO 3pbl. [lepBrie ciensl
xu3Hu Ha 3emuie. [losBIeHHME BCEX COBPEMEHHBIX THUIOB OECIO3BOHOYHBIX
KUBOTHBIX. IlepBble XOopaoBele. Pa3BuTrne BOAHBIX pacTeHHMU. Pa3BurHe XKU3HM Ha
3emie B NaNC030MCKyr 3py. [losBiaeHne W 3BONMIONMS CYXONYTHBIX PAaCTCHUM.
[TamopoTHUKH, CEMEHHBIE MMATIOPOTHUKH, TOJIOCEMEHHBIE pAacTeHUSA. BO3HUKHOBEHHE
MO3BOHOYHBIX: PHIObI, 36eMHOBOJIHBIE, ITPECMBIKaOIIKEcA. Pa3BuTue Ku3HU Ha 3emiie
B ME3030MCKy0 M KaWHO30MCKyr0 OJpbl. [losgBieHue wu pacnpocTpaHeHue
IIOKPBITOCEMEHHBIX ~ PAacTeHWil. BO3HUMKHOBEHHME NTUL] MU  MJIEKONUTAIOLIUX.
IlosiBnenue u passutue npumaros. lIpoucxoxzaenue yenoexka. MecTo 4enoBeka B
*uBOi mpupone. Cucremarudeckoe mojoxeHue Buma HOmMO sapiens B cucrteme
JKUBOTHOTO Mupa. IIpu3Haku v CBOMCTBA 4YEJIOBEKA, IO3BOJIAIOIIME OTHECTH €ro K
pa3IMYHBIM CHUCTEMAaTUYECKUM TIpylIiaM LapcTBa KUBOTHBIX. CTaguu 3BOJIIOLMU
YEeJIOBEKa: JPEBHEUIINN YEJIOBEK, NPEBHUM YEJIOBEK, NEPBBIE COBPEMEHHBIC JIFOJIH.
CpoiicTBa 4yenoBeka Kak Ouosiormueckoro Buja. [lonmynsuuoHHas CTpyKTypa BUIa
Homo sapiens; denoBeueckue pachl; pacooOpa3oBaHHE; €IUHCTBO MPOHMCXOKICHHUS
pac. AHTHHAaY4YHasl CYIIIHOCTh pacu3Ma.

JeMoHcTpanus

Penponykuuu kaptun 3. Bypuana, oTpaxaromux ¢ayHy U Quopy pa3iudHbIX 3p U
nepuosioB. Cxembl pa3BUTHUSL LIAPCTB KUBOM MpUPObl. OKAMEHEIOCTH, OTIEYaTKU
pacTeHMi B JAPEBHUX NOpoJax. MoOJenu CKeJIEeTOB YeNOBEKa U IO3BOHOYHBIX
YKUBOTHBIX.

VYuammecs T0JKHBI 3HATh:

— 3Tarbl Pa3BUTHS )KUBOTHBIX U PACTEHUH B Pa3IMYHbIE NEPHOJbI CYIECTBOBAHMS
3eMuIH.

VYyamuecs 101KHbl YMETh:

— OMUCHIBATh PA3BUTHUE KU3HU HA 3eMJIE B apXEHCKYIO U IPOTEPO3OKCKYIO PHI;

— ONMCHIBATh PA3BUTHE KU3HU HA 3EMJIE B MTAJIEO30MCKYIO IPY;

— ONMCHIBATh PA3BUTHUE KU3HU HA 3EMJIE B ME3030MCKYIO 3pY;

— OIKCHIBATh PA3BUTHUE KU3HU HA 3EMJIE B KATHO30MCKYIO 3pY.

Yyamuecs JOJKHEI 3HATh:
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— JIBWDKYILIME CUJIBI aHTPOIIOTEHE3a;

— CHCTEMaTHYECKOE MOJIOKEHUE YEIOBEKA B CUCTEME )KUBOT'O MUPA;

— CBOMCTBA Y€JIOBEKa KaK OMOJIOTHYECKOTO BUIA;

— 3Tarlbl CTAHOBJICHUS YEJIOBEKA KaAK OMOJOTMYECKOTO BUIA;

— pachl 4EJOBEKA U UX XapaKTepHble OCOOCHHOCTH.

VYyammecs TOJKHBI YMETh:

— XapaKTepU30BaTh POJIb MPSIMOXO0XKJICHUS, Pa3BUTHs FOJIOBHOTO MO3ra M TpyJa B
CTaHOBJICHHH YEJIOBEKA;

— OIIPOBEPraTh TEOPUIO pacHU3Ma.

Paznen 2. CtpykTypHas opraHu3aius )KuBbIX opranu3MoB (10 1)

DONEMEHTHBIM COCTaB KIJIETKHA. PacnpocTpaHEHHOCTH JJIEMEHTOB, WX BKJIaJ B
oOpa3oBaHME XUBOW MaTe€pUM U OOBEKTOB HEXUBOM MPHUPOABI. MaKpo3JIeMEHTHI,
MHUKPO3JIEMEHTBI; UX BKJaJ B 00pa30BaHUME HEOPIaHUYECKUX M OPraHUYECKHUX
MOJIEKYJI JKMBOTO BelecTa. Heopraumdeckue MOJEKyJIbl )KUBOIO BewlecTBa. Bona;
e€ XMMUYECKUE CBOMCTBA M OHoJornyeckas poib. Conu HEOPraHM4eCKUX KUCIOT, UX
BKJIaJl B 00€CrieYeHHEe MPOLECCOB KU3HEIEATEIbHOCTH U MOAepKaHue rOMeocTasa.
Posb KaTHOHOB ¥ AHMOHOB B 00ECIIEYEHUH MPOLECCOB KU3HEAeATEIbHOCTH. OcMOC U
OCMOTHUYECKOE [aBJIEHUE; OCMOTHYECKOE TOCTYIUIEHUE MOJEKYJI B KIETKY.
Oprannuyeckre MoOJIEKyJibl. buonornyeckue nojsmMmepsl — O€IKH; UX CTPYKTYpHas
opranuzauus. @DOyHKUUM OEJNKOBBIX MOJEKYd. YTIEBOJbl, HX CTPOCHHE U
Oouonoruueckas poiib. JKuUpbl — OCHOBHOM CTPYKTYpHBI KOMIIOHEHT KJIETOYHBIX
MeMOpaH u ucrtouHuk sHepruu. JIHK — Monekynsl HaciaeaCTBEHHOCTH.
Penynmukanus JIHK, nepenaua nacnencTtBeHHOW MHGpOpManuu W3 IOKOJICHUS B
nokosienue. Ilepenaua HacneACTBEHHONM HHPOpMALMM M3 sipa B LUTOILIA3MY;
tpanckpunimsa. PHK, e€ ctpykrypa u ¢dynkuuu. Muadbopmarmonsnsie, TpaHCIIOPTHEIE,
pubocomansabic PHK.

JemoHcTpanus

OObEMHBIE MOJENIM CTPYKTYPHOW OpraHU3alMh OMOJIOTMYECKUX MOJUMEPOB —
OEJIKOB M HYKJIEMHOBBIX KHCJOT, WX CpPAaBHEHUE C MOJENSMH MCKYCCTBEHHBIX
MOJIUMEPOB (HapUMep, NOJMBUHUIXJIOPUAOM).

VYyammecs T0DKHEI 3HATE:

— MAaKpO>3JIEMEHThI, MUKPORJIEMEHTHI, UX BKJIaJ B 00pa3oBaHHWE HEOPraHUYECKUX U
OpraHUYECKUX MOJIEKYJI )KUBOTIO BEILIECTBA;

— XUMHYECKHE CBOMCTBA 1 OMOJIOTUYECKYIO POJIb BOJBI;

— POJIb KATUOHOB ¥ AHMOHOB B 00ECIIEUYEHUH MPOLIECCOB KU3HEAEATEIbHOCTH;

— YPOBHU CTPYKTYpPHOU OpraHu3anuu O€JIKOBBIX MOJIEKYJI;

— MPUHIMIIBI CTPYKTYPHOU OpraHu3aly U (QyHKLIHU YTIEBOJIOB;

— MPUHIMIIBI CTPYKTYPHOM OpraHu3alui U PYHKIINU KUPOB;

— cTpyKTypy HykienHoBbIx kucioT (JJHK n PHK).

VYyanyecs 101KHbI YMETh:

— OOBACHATH MPUHIUT AEUCTBUS (EPMEHTOB;

— XapaKkTepu30BaTh (PYHKIIMU OEJIKOB;

— OTM€YaTh YHEPTEeTUUYECKYIO POJIb YTIEBOAOB U MIACTUUYECKYIO (DYHKIIHIO KUPOB.
Tema 2.2. OOMeH BelIecTB U MpeoOpa3oBaHUE SHEPTUU B KieTke (3 4)
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OOMeH BelecTB W MpEBpallleHHe SHEPruu B KIETKe. TpaHCHOpT BEIIECTB yepe3
KJIeTOUHYI0O MeMmOpany. [luno- m ¢arommro3. BHyTpuKIeTOYHOE NHINEBApCHUE H
HAKOIUJIECHUE DJHEPruM; pACIIEIJIEHUE TJIOKO3bl. BHOCHHTE3 O€NIKOB, XKUPOB H
YTJIEBOJIOB B KJIETKE.

VYyammecs TOJKHBI YMETh:

— OIKCHIBaTh OOMEH BEILECTB U MPEBPALICHUE SHEPTUU B KIIETKE;

— MPHUBOJUTH MOAPOOHYIO CXeMy Ipoliecca OMOCHHTE3a OEIKOB.

Tewma 2.3. Ctpoenne u GyHKIUH KIETOK (5 1)

[Ipokapuotnueckue kietku: ¢opma u pasMmepnl. llurommazma OakrepuanbHOU
kineTku. Opranuzanuss MeradoiM3ma y MpokapuoT. ['eHernueckuid —ammapar
Oaktepuii. CnopooOpazoBanue. Pa3mHoxeHue. Mecto U ponb NPOKAPUOT B
OuoneHo3ax. DykapuoThyeckas kKierka. Lluromnasma SyKapHOTHYECKOM KIIETKH.
OpraHebl HUTOIUIa3MBbl, UX CTPYKTypa U pyHkuuu. Llurockener. Bkimtouenus n ux
poip B Meraboinu3Me KiIeToK. KierouHoe sapo— LEHTp  ylnpaBJieHHs
KU3ZHEIEATEIbHOCTRIO KIIETKH. CTPYKTYyphl KIETOYHOIO f]pa: siAiepHas 000JOouKa,
XpOMAaTUH (TFE€TEPOXPOMATUH), SAAPBIIKO. OCOOEHHOCTH CTPOEHUS PACTUTEIBHOM
KieTku. [lemenne xierok. KileTkm B MHOrokiieToyHom opranusme. [lonatne o
mu(ppepeHIUpPOBKE KIETOK MHOTOKJIETOYHOIO OpraHu3Ma. MHUTOTHYECKUN LIHKIL:
uHTepdaza, peaymmukanus JHK; wmuT0o3, (a3zpl MUTOTHUECKOro [eNeHus u
npeoOpa3oBaHus XPOMOCOM. BHONIOrHYeCKUii CMBICHT M 3HaY€HUuEe MUTO3a (Oecrosioe
pPa3MHOXXEHHE, POCT, BOCIIOJIHEHUE KJIETOYHBIX MOTEPh B (PU3UOJIOTUYECKUX MU
NaTOJIOTHYECKUX ycIoBUsX). KieTounast Teopus cTpOeHUsI OPraHn3MOB.
JemoHcTpanus

[IpyHIMNIMATBHBIE CXEMBI YCTPOMCTBA CBETOBOIO M 3JEKTPOHHOIO MHKPOCKOIA.
Cxembl, WUTIOCTPUPYIOIINE METOJbl NpernapaTUBHOW OMOXMMHUU UM HMMYHOJIOTHHU.
Mopenu knetku. CXemMbl CTPOEHHUSI OPraHOUAOB PACTUTEIBHON U )KUBOTHOM KJIETOK.
Mukponpenapathl KJIETOK PaCTEHUH, )KUBOTHBIX U OJTHOKJIETOYHBIX TPUOOB. DUTYPHI
MHTOTHAYECKOTO JIEJICHUs B KJIETKaX KOPENIKa JIyKa IMOJ MHKPOCKOIIOM M Ha CXEME.
Matepuaibl, paccka3bIBaloIue 0 OMOrpausx yYEHBIX, BHECIIUX BKJIAJ B Pa3BUTHE
KJIETOYHON TEOPHH.

JlaGopatopHble U TpaKTUUYECKUEe padoThI

N3yuyeHue kieTok OaKkTepuil, paCTEHUH U )KMBOTHBIX Ha TOTOBBIX MHKponpenapaTax*.
VYyammecs T0DKHEI 3HATE:

— ONPEACIICHU  TOHATHA  «IPOKAPHUOTBD),  «3YKAPHUOTBDY,  «XPOMOCOMBDY,
«KapUOTHUID», KMUTO3Y;

— CTPOEHME NMPOKAPUOTHUECKOMN KIIETKHU;

— CTpOECHUE MPOKAPUOT (OaKTepUU U CUHE3EIEHBIE BOIOPOCTH (IIHAaHOOAKTEPHN));
— CTPOEHME IYKAPUOTUYECKON KIIETKU;

— MHOT000pa3ue 3yKapHorT;

— 0COOCHHOCTHU CTPOCHHUSI PACTUTEIHLHOM U dKUBOTHOM KIIETOK;

— IJIaBHBIE YaCTH KIIETKH;

— OPraHoOUJbl IUTOIUIA3MbI, BKIIOUEHUS;

— CTaJIMd MUTOTUYECKOTO LIMKJIA U COOBITHSA, MPOUCXOSAIINE B KIETKE HA KaXKIOU
U3 HUX;
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— TIOJIOKEHUS KJIETOYHOW TEOPUU CTPOCHUSI OPTaHU3MOB;

— OHOJIOTMYECKUI CMBICII MUTO3A.

VYyammecs TOJKHBI YMETh:

— XapaKTepUu30BaTh META00JIU3M Y TPOKAPHOT;

— OIKCHIBATh FTEHETUYECKUI annapar OakTepuid;

— ONHCHIBATH MPOIECCHI CIOPOOOPA30BAHUSA U PA3MHOXKEHUS MPOKAPUOT;

— 0OBACHATH MECTO U POJIb IPOKAPUOT B OMOIIEHO32X;

— XapaKTepu30BaTh (PYHKIMHU OPraHOUAOB ITUTOIIA3Mbl, 3HaYCHHE BKIIIOUECHUU B
KU3HENEATEIbHOCTU KIIETKU;

— OIKCHIBATh CTPOCHUE U (PYHKIIMH XPOMOCOM.

Paznen 3. PazMHOXXeHME 1 UHIMBUIYAIbHOE PAa3BUTHE OPTaHU3MOB (5 )

Tema 3.1. PasmHOoxeHHE opraHu3MoB (2 1)

CymHocTs 1 (GOpMbI pa3MHOXKEHHS OpraHu3MoB. becnonoe pasMHOXkeHUE pacTeHUN
U )KUBOTHBIX. [I0710BOE pa3sMHOKEHHE KUBOTHBIX U PACTEHUH; 00pa30BaHME MOJIOBBIX
KJIETOK, OCEMEHEHHE W OIUI0JI0TBOpEeHHE. buojormyeckoe 3Ha4€HHE IOJIOBOIO
pa3mHOxkeHus. ['amerorene3. Ilepuonbl  oOpa3oBaHUsT  TOJIOBBIX  KIJIETOK:
pa3MHOXXEHUE, POCT, co3peBaHue (Meho3) U (OPMUPOBAHUE TMOJOBBIX KJIIETOK.
Oco0OeHHOCTH ciepMaToreHesa u oBorenesa. OmiogoTBOpEHHeE.

JleMoHcTpanus

[Inakatel, WUTFOCTPUPYIOUIME CIOCOOBI BEreTaTUBHOIO PA3MHOKEHHS IJI0JI0BBIX
JIEPEBbEB U OBOIIHBIX KyJIbTyp. Mukponpenapatsl siuekieTok. Dororpadum,
OTpakarollue pa3HOooOpa3ue NOTOMCTBA Y OJTHOM Mapbl pOAUTENEH.

VYyamuecs T0IKHBI 3HATH:

— MHOrooOpazue ¢opM O€crmojoro pa3MHOXKEHUS M TPYIIbl OPraHW3MOB, IS
KOTOPBIX OHU XaPaKTEPHBI;

— CYILHOCTb MOJIOBOTO Pa3MHOXEHHS U €ro OMOJIOTHYECKOE 3HAYCHHE;

— MPOLECC TAMETOI€HESA;

— M€i103 1 ero OMOJIOTrNYEeCKOE 3HAUECHUE;

— CYIIHOCTb OIJIOJIOTBOPEHHUS.

VYyammecs TOJKHBI YMETh:

— XapaKTepU30BaTh OMOJIOTMYECKOE 3HAaU€HHE OECIOJIOr0 Pa3MHOKEHUS;

— OOBACHATH MpOLIECC ME03a, MPUBOAAIINN K 00pa30BaHUIO raIlJIOUIHBIX TaMeT.
Tewma 3.2. UnauBuayanbsHoe pa3BUTHE OPraHU3MOB (OHTOTEHE3) (3 u)
OMOpUOHANIBHBIN 1iepuoJ  pa3BUTHs. (OCHOBHBIE 3aKOHOMEPHOCTH JpOOJICHUS;
oOpa3oBaHue OJITHOCIIOMHOTO 3apoJblIa — ONacTybl. I"acTpynsanus;
3aKOHOMEPHOCTH OOpa30BaHUs JBYCIOWHOTO 3apojbliia — TacTpyibl. [lepBUYHBIM
OpraHoreHe3 © jaanpHeimas nuddepeHpoBka TKaHEeW, OpPraHOB W CHUCTEM.
[TocTaomOproHanbHBI TIepHON pa3BuThs. POPMBI MOCTIMOPHOHAIBHOTO TEPUOIA
pasBuTHs. HenpsiMoe pa3BuTHe; MOTHBIN U HETMOIHBIM MeTaMopdo3. bruomornueckuii
CMBICIT pa3BuTus C Metamopdo3om. I[Ipsmoe paszsutue. Crapenue. OOmue
3aKOHOMEPHOCTU pa3BUTHA. buoreHetnueckuii 3akoH. CXOACTBO 3apOAbINIEH U
sMOpUOHaIbHAs AUBEpreHius npusHakoB (3akoH K. bapa). buorenernueckuii 3aKoH
(3.Tekkenr u K. Miomnep). PabGotst  A. H. CeeprioBa 00 3MOprOHaNbHOU
U3MEHYHUBOCTH.
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JlemoHCcTpanus

Tabmuupl, wWOTIOCTpUpYIOMUE Tmporecc Meramopdo3za y  OeCcrmo3BOHOYHBIX
(PKeCTKOKPBUIBIX U YEIIyHYaTOKPBUIBIX HACEKOMBIX) M TMO3BOHOYHBIX (amduomii).
Tabmuipl, oTpakarue CXOACTBO 3apOJBIIIEH MO3BOHOYHBIX XHUBOTHBIX. CXEMbI
npeoOpa30BaHUs OPTAHOB U TKAHEH B (pHIIOTCHESE.

Yyamuecs: JOMKHbI 3HATH:

— OIpE/CIICHNUE MTOHATHUSL «OHTOTCHE3Y;

— NEPUOAN3ALUI0 UHMBUIYAbHOTO Pa3BUTHS;

— 3Tarbl SMOPUOHAIBHOTO Pa3BUTHS (IpoOIeHUE, TaCTPYJIISALINS, OPraHOTeHE3);

— (GOopMBI MOCTAIMOPHOHATILHOTO TMEPUOA PA3BUTHUS: HEMPSIMOE Pa3BUTHE, PA3BUTHE
MTOJIHBIM M HETIOJIHBIM MPEBPAILICHUEM;

— IPSIMOE Pa3BUTHE;

— Ouorenernueckuii 3akoH J. ['exkens u K. Mromnnepa;

— pabotsl A. H. CeBepiioBa 00 sMOpHOHATIBLHON U3MEHYUBOCTH.

VYyamuecs T0MKHbI YMETh:

— OINKCHIBAaTh MPOLIECCHI, MPOTEKAIOIMIME TMpPU JAPOOJICHUU, TaCTPYISILUU U
OpTaHOT€HE3E;

— XapakTepu30BaTh (POPMBbI MOCTIMOPHUOHATBHOTO Pa3BUTHS;

— pa3inyaTh COOBITHS, CONPOBOXKIAIOIIUE PAa3BUTUE OpPraHU3Ma NpH IOJIHOM M
HEIOJIHOM ITPEBPAIlCHNH;

— OOBSCHATH OMOJIOTUYECKHM CMBICI Pa3BUTHUS C METaMOP(PO30M;

— XapaKTepu30BaTh JTalbl OHTOI€HE3a TNpPU MPSIMOM  IOCTAIMOPUOHATHLHOM
pa3BUTHH.

Paznen 4. HacneacTBeHHOCTh M K3MEHYUBOCTH OpraHu3MoB (20 )

Tema 4.1. 3akoHOMepHOCTH HacneoBaHus Mpu3HakoB (10 u)

OTtkpbITHE I'. Mennenem 3aKOHOMEPHOCTEU HACJEI0BaHUA IIPU3HAKOB.
['uOpuaonoruyeckuii MeTOJl H3yYEHUS HACJIEICTBEHHOCTH. MOHOTUOpHIHOE U
NOJIMTMOpUIHOE CKpeluBaHue. 3akoHbl Mengens. He3aBucumoe u cuemnieHHoe
HacjenoBaHue. ['eHeTnyeckoe onpeaeseHue nojia. ['eHOTUI Kak 1eJI0CTHasE CUCTeMa.
B3aumopeiicTBue amienbHbIX U HEAUIEIbHBIX TEHOB B OMPEACIICHUH MPU3HAKOB.
JeMoHcTpanus

Kaptel xpomocoM 4enoBeka. PoIOCHOBHBIE BBIAAIOIIMXCA — MPEACTABUTENECH
KYJbTYpbl. XpOMOCOMHBIE aHOMAJIMHU YEeJIOBEKA U UX (PEHOTUMTUYECKUE MPOSBICHUSI.
JlaGopaTopHbIe U MPaKTHYECKUE padOTHI

PellieHrie TeHETUYECKUX 3a/1a4 U COCTABIICHUE POJOCIOBHBIX.

VYuammecs T0JKHBI 3HATh:

— OMNpEACICHUSI TIOHSATHM «TE€H», «JIOMHUHAHTHBIA TE€H», «PELUECCUBHBIN TEHY,
«(TpPU3HAK»,  «CBOMCTBO»,  «(DEHOTHN»,  «TCHOTHUID»,  HACICICTBEHHOCTHY,
«M3MEHYUBOCTBY, «MOJAUPHUKALNUN», «HOPMA PEAKIUN», «MYTAIHN», «COPT»,
«IOpOAay, «IITaMM;

— CYUIHOCTb TMOPHIOJIOTMYECKOT0 METO/1a M3YUEHUS HACIEeICTBEHHOCTH;

— 3aKOHBI MeHens;

— 3ak0H Moprana.

Yuanuecs 10JKHbBI YMETh:
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— HUCIIOJIB30BATh MPH PELICHHUH 3a/1a4 TEHETUYECKYIO CUMBOJIUKY;

— COCTaBJISATh T€HOTUIIBI OPTaHW3MOB U 3aUCHIBATh UX FAMETHI;

— CTPOUTH CXEMBbI CKPEIIMBAHUS MPU HE3aBUCUMOM U CIEIJICHHOM HAacJieI0BaHUH,
HACJIEIOBAHUH CLETIEHHOM C I1OJIOM;

— CYIIHOCTb I'€HETUYECKOTO ONPEIETIEHUS 110JIa y PACTEHUIN U )KUBOTHBIX;

— XapaKTepU30BaTh F€HOTHII KaK CUCTEMY B3aMMOJICHCTBYIOIINX T€HOB OPraHN3Ma;
— COCTaBJIATh MIPOCTEUIINE POJIOCIOBHBIE U PEIIATh FTEHETHYECKUE 3aJaUH.

Tema 4.2. 3aKOHOMEPHOCTH U3MEHUYUBOCTH (6 1)

OcHoBHBIE (OPMBI U3MEHUYMBOCTU. |'€HOTHMIHMYECKass W3MEHYMBOCTh. MyTalluu.
3HaueHHe MyTaluil JUIsi MPaKTUKH CEIbCKOrO0 XO3SHCTBAa M OMOTEXHOJIOTHH.
KoMOuHaTuBHAasT M3MEHUYMBOCTh. OBOJIOIIMOHHOE 3HAY€HHWE KOMOWHATUBHOU
U3MeHUYUBOCTU. DeHoTUNHUecKasi, Win MOJIU(pUKAIIMOHHAS, U3MEHYUBOCTh. Poiib
YCJIOBUHM BHEIIHEN Cpe/ibl B PA3BUTHUH U MPOSBICHUN IPU3HAKOB U CBOKCTB.
JemoHcTpanus

[Tpumepsl MOAM(PUKALTMOHHON U3MEHYNBOCTH.

JlabopaTopHbIe U MPAKTHYECKUE padOTHI

[locTtpoenue BApUALIMOHHOU KpHUBOM (pa3mepsbl JICTHEB pacTeHHu,
AHTPOIIOMETPUUECKHE JIAHHBIE YUAITUXCS).

VYyammecs T0DKHEI 3HATE:

— BU/JIbl UBMEHYUBOCTH U Pa3INuUs MKy HUMH.

VYyamuecs 101KHbl YMETh:

— pacro3HaBaTh MyTAllMOHHYIO U KOMOMHATUBHYIO U3MEHYUBOCTb.

Tema 4.3. Cenexuust pacTeHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB (4 )

[leHTpBl MPOUCXOXKACHUS W MHOTO00pa3usi KyJIbTypHBIX pactenuid. CopT, mopoja,
mTamMM. MeToabl CEneKUMU pPACcTEeHHM U KUBOTHBIX. J[OCTMKEHHS W OCHOBHBIE
HalpaBJICHUS COBPEMEHHOW CENEKIMU. 3HAUY€HUE CEJEKUMH i1 Pa3BUTHUA
CEIILCKOXO3SIMICTBEHHOTO IMPOM3BOJCTBA, MEIUIIMHCKON, MHKPOOHMOJOTHYECKON M
JIPYTUX OTpaciieid MPOMBIIUIEHHOCTH.

JeMoHcTpanus

CpaBHUTEIBHBIM aHANU3 TMOPOJ JIOMAIHUX >KUBOTHBIX, COPTOB KYJIbTYPHBIX
pacTeHM W uX AUKUX mpenkoB. Kosiekiuu u mpenaparbl COPTOB KYJIBTYPHBIX
pPaCTEeHUM, OTIUYAIOIIUXCS HAMOOJIbILEH MJI0JOBUTOCTHIO.

VYyammecs T0DKHEI 3HATE:

— METOMbI CEJICKIUU;

— CMBICJI ¥ 3HAYEHUE SBJICHUS F€T€PO3UCa U MOJUTITIONANH.

VYyamuecs 101KHbl YMETh:

— OOBSCHATH MEXAaHW3MBI Tepefadyd TPU3HAKOB W CBOWCTB W3 TIOKOJICHHS B
MOKOJICHHE U BOSHUKHOBEHUE OTJINYUHN OT POJUTEITHCKUX (DOPM Y TOTOMKOB.

Paznen 5. B3aumooTtHomenus oprauusma u cpejibl. OCHOBBI SKOJI0THH (5 1)

Tewma 5.1. buocdepa, e€ crpykrypa B pyHkiuu (3 9)

buocdepa — xuBas oOonouka mnaHeTsl. CTpykrypa Ouocdepbl. KoMmoHeHTHI
ouocdepsl: )KMBOE BEIIECTBO, BUIOBOM COCTaB, pa3HOOOpas3ue W BKJIAJ B OHMoOMaccy.
buokocHoe u kocHoe BemectBOo Ouochepst (B. . Bepnanckuii). Kpyrosopot
BEIIECTB B  npupoae. EcTecTBeHHble cOOOIIECTBA  KUBBIX  OPraHU3MOB.
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buoreoneno3sl. KoMmoHeHTsI  OMOT€OLEHO30B:  MPOAYLEHThl, KOHCYMEHTHI,
peayueHThl. bHOLIEeHO3bI: BUAOBOE pa3HOOOpa3ue, MIIOTHOCTh MOIYJISIIUI, Onomacca.
Abuotnyeckue (akTopsl cpenbl. Poias TemmnepaTypsl, OCBEHIEHHOCTH, BIAKHOCTU U
Ipyrux (GakToOpoB B >KU3HEIAEATEIBHOCTH CO00IIeCTB. MIHTEHCMBHOCTD ACHCTBUS
dakTopa cpennl; orpaHmuuBarommi (pakrop. B3anmmopeicTBue ¢HaKTOpPOB Cpeisl,
npenesibl BBIHOCIUMBOCTH. buoTtnueckue ¢aktopel cpenpl. Llenn u cetn nutanHwus.
OKOJOrM4eckne MUpaMubl: yucel, Ouomaccel, sHepruu. CmeHa OHOIICHO30B.
[TpuuuHel cMeHBI OHMOIEHO30B; (HOPMHpPOBAHHE HOBBIX co0OIIeCTB. DOpMBI
B3aMMOOTHOIIEHUNH MEXay opraHu3Mamu. [lo3UTHBHBIE OTHOIIEHUS — CUMOMO3:
MyTyaJlu3M, KOONEepauus, KOMMEHCAIU3M. AHTHUOMOTUYECKHME  OTHOILIEHUS:
XMIIHUYECTBO,  IMapa3uTU3M, KOHKypeHIMs. HelTpanpHple  OTHOIIEHUS —
HEUTPAJIU3M.

JemoHcTpanus

Cxembl, WUIIOCTPUPYIOIINE CTPYKTYpy Ouochepsl U XapakTepusyromue &
OTJIEJIbHBIE COCTAaBHbIE YAcCTU. TabJMIbl BUJOBOTO COCTaBa M Pa3HOOOpa3usl )KUBBIX
opranu3mMoB Ouocgepsl. CxeMbl KpyroBopoTa BewECcTB B mpupoje. Kaprtsl,
OTpaXkaroILUe Te0JOTMYECKYIO0 HCTOPUIO0 MATEPUKOB, PACHPOCTPAHEHHOCTh OCHOBHBIX
ouomoB cymu. [unadunembl u kuHopuiabMbel «buocdepa». Ilpumepsl cumOuosa
MEXAY MPEACTABUTENSIMU PA3IMYHBIX HAPCTB )KUBOM MPUPOJIBI.

JlabopaTopHbIE U MPAKTHYECKUE pabOTHI

CocTaBJIeHHE CXeM Tepe/jaull BEIECTB U SHEPIUH (Lieneil MMTaHN) .

MN3yyeHne W ONHCAHME DKOCHCTEMBI CBOEH MECTHOCTH, BBISBICHUE THIIOB
B3aMMOJICHCTBHS PA3HBIX BHIOB B JAHHOI SKOCHCTEME .

VYyamuecs 1071KHbI 3HATh:

— ONpeJeNIeHne TOHATUSL «Onocdepar, «IKOJOTUM», KOKPYKaIoLIask Cpeay, «cpeaa
OOUTaHUS», KIIPOIYLIEHTBD, KKOHCYMEHTBI, «PEIYLIEHThI»;

— CTPYKTYpPY ¥ KOMIIOHEHTHI Onochepsl;

— KOMIIOHEHTHI )KMBOT'0 BEIIECTBA U €r0 (yHKLUU;

— KJ1acCU(pUUMPOBATh IKOJIOTHUECKUE (PAaKTOPBHI.

VYyammecs TOJKHBI YMETh:

— XapakTepu3oBaTh Onomaccy 3eMiu, OMOJIOTrHYECKYI0 TPOIYKTUBHOCTB;

— OIKCHIBATh OMOJIOTMYECKHE KPYTOBOPOTHI BEIIECTB B MPUPO/IE;

— OOBACHATH AEHCTBUE A0MOTHYECKUX, OMOTHYECKUX U aHTPOIIOT€HHBIX (PaKTOPOB;
— XapaKTepu30BaTh M pa3ivyaTh HSKOJOTMYECKHE CHUCTEMbl — OHOTEOIIEHO3,
OMOIICHO3 1 arpoIICHO3;

— pacKpbIBaTh CYIIHOCTh U 3HAYEHUE B IPUPOLE CaMOPETYJISLNN;

— ONKCHIBaTh TMPOLIECC CMEHbI OHOLIEHO30B W BOCCTAaHOBJICHUS MPUPOTHBIX
COOOIIIECTB;

— XapakTepu3oBaTh  (GOpPMbI  B3aMMOOTHOIIEHUH  MEXIy  OpraHH3MaMH:
CUMOMOTHYECKHE, aHTUOMOTHYECKUE U HEUTPATIbHBIE.

Tema 5.2. buocdepa u uenosek (2 u)

[IpupoaHbie pecypchl U UX UCIOJIb30BaHUE. AHTPONIOT€HHbIE (PaKTOPbl BO3JACHCTBUS
Ha OuoneHo3bl (pojib YeJloBeKa B MPUPOJE); TMOCHEACTBUS XO3WCTBEHHOU
NesATeIbHOCTH YesioBeKa. [Ipo0iaemMbl paliMoHaIbHOTO MPUPOIONOIB30BAHUS, OXPaHbI
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IIPUPOABL: 3AILMMUTA OT 3arpsI3HEHUIN, COXPAaHEHUE HTAIIOHOB U MMAMATHUKOB ITPUPOJBI,
o0ecrniedyeHre IPUPOTHBIMUA PECYpPCaMH HACETICHHUS MJIaHETHI.

JeMoHcTpanus

KapTsl 3an10BE€IHBIX TEPPUTOPHUM HALLIEN CTPAHBI.

JlabopaTopHbIE U MPAKTHYECKUE padOTHI

AHAJIN3 U OICHKA MOCTIEACTBUI IeATETHHOCTH YeI0BEKa B IKOCHCTEMAX .

Yyammecs 10JKHBI 3HATH:

— aHTPOMNOTeHHbIE (DAKTOPHI CPEIBL;

— XapakTep BO3ACUCTBUS YEJIOBEKa Ha buocdepy;

— CIIOCOOBI U METOIBI OXPaHbl IPUPOIBL;

— OMOJIOTUYECKUIT M COLMAJIbHBIA CMBICI COXpPaHEHMsI BUAOBOTIO pPa3zHOOOpa3us
OHOIICHO30B;

— OCHOBBI PallMOHAIBHOTO MPUPOIONOJIb30BAHUS;

— HEHWCYEpIaeMbIe U II0YEPIIAEMBIE PECYPCHI;

— 3aM0BEHUKH, 3aKa3HHUKH, Napku Poccuu;

— HECKOJIBKO paCTEHUI U )KUBOTHBIX, 3aHECEHHBIX B KpacHyro KHUTY.

VYyanmecs TOJKHBI YMETh:

— NPUMEHSATh Ha MPAKTHKE CBEIEHUS 00 DSKOJOTMYECKHX 3aKOHOMEPHOCTSIX B
IPOMBIIUICHHOCTA MW CEJIbCKOM  XO3fAMCTBE JJs MPaBWIbHON OpraHu3aluu
JIECOBOJICTBA, PHIOOBOJICTBA, @ TAKXKE JUIsSI PELIEHUS] BCEr0 KOMILUIEKCA 3a7a4 OXPaHbl
OKpY aroILIEel Cpesibl M pallMOHAIBHOTO MPUPOIONI0JIB30BAHUS.

3axmouenue (1 )

Pe3epBHoe Bpemst — 7 4.

I[TEPEUYEHD OBA3ATEJIBHBIX TABOPATOPHBIX PABOT
OO6cyxkaeHue Ha MOJICTISIX POJIH MMPUCTIOCOOUTETHLHOTO TTOBEICHUSI YKUBOTHBIX
N3y4yenune npucnoco6IeHHOCTH OPraHU3MOB K Cpejie OOUTaHMUs
N3ydyeHnrne n3MeHYnBOCTH,

KPUTEPUEB BUJIA, PE3YJIHTATOB

MCKYCCTBEHHOI'O 0TOOpa Ha KYJIbTYPHBIX PAaCTEHUSIX

N3yuenne KiIeTok OakTepuii, pacTeHU U SKUBOTHBIX Ha TOTOBBIX

MUKpoTpenapaTax

Pemenue reHeTHuecKUX 3a/1a4 ¥ pOAOCIOBHBIX (2 pabOThI)

8. IlocTpoeHnne BaprallMOHHON KPUBOU (pa3Mephl JTUCTHEB, AaHTPOIIOMETPUIECKUE
JIaHHBIE.

9. CocraBiieHne cxeM Ienel TUTaHus

10.0Onucanue SKOCUCTEMBI

11. AHayn3 ¥ OIIEHKA POJIM YEJIOBEKA B SKOCUCTEME

oohkwnE

~

I[NEPEYEHb KOHTPOJIBHBIX PABOT

1. KontponsHoe tectupoBanue no Paznenam 1 «3Bomromust XKMBOTO MUpa Ha
3emiie»
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2. KonrtponbHas padoTta o pasaenam 4 «3akOHOMEPHOCTH HACJIEACTBEHHOCTH U
U3MEHYHBOCTH

3.Bxopsimas KOHTpoIbHASI pabOThI

4.VItoroBast KOHTpOJbHAsE paboTa

TPEBOBAHHMA K YPOBHIO I[IOAI'OTOBKHN OBYUYAIOHINXCA

Yuamnquecsi 1015KHbI 3HATD:
Bas3oewtit yposens
— POJIb PEryJISiMU B 00ECIICYECHUH KUZHEEATETLHOCTH U IBOJIIOIIUU KUBBIX CHCTEM;
—OCHOBHbBIE€ YPOBHH OpPTraHU3AIUU KHUBOTO;
— OCHOBHBIE CBOMCTBA HU3HH,
— OCHOBHBIE TIOJIOKEHHS KIIETOYHOU TE€OPUH, OCOOEHHOCTH CTPOCHHUS KIJIETOK Pa3HbIX
[[ApPCTB )KUBBIX OPTaHU3MOB;
— 00 OCHOBHBIX CTPYKTYPHBIX DJICMEHTAX KJICTKH U UX QYHKITHSX;
— 0 OnocuHTe3e OenKa U caMocOOpPKe MaKpPOMOJIEKYJT,
— 0 MaTepUaJIbHBIX OCHOBAaX HACJICICTBEHHOCTH;
—  TOPUHIUIHAIBHYIO cXeMmMy (OTOCHMHTE3a M €ro KOCMHUYECKOW  pouu;
— 00 0OMEHE BEIIECTB B KJIETKE U €r0 YHEPTETUUYECKOM 00ECIICUEHUU;
— 0 cIoco0ax JeIICHUS KIICTOK;
— 00 0COOEHHOCTSIX BUPYCOB, BUPYCHBIX MHPEKIINNA U UX TPODUTAKTUKE;
— OCHOBHBIC (DU3MOJIOTUYECKHE (PYHKIIMU 4YeJIOBEKa M OUOJIOTMYECKUH CMBICI UX
perymsiuu;
— OHOJIOTMYECKUN CMBICI M OCHOBHBIE (OPMBI Pa3MHOXKEHHS OpPTraHWU3MOB,
— 00 MHAMBUAYAJHLHOM Pa3BUTHU OpPraHU3Ma (OHTOTEHE3e), 00pa30BaHUM IOJIOBBIX
KJIETOK, OIJIOJIOTBOPCHUHM W BAXHEHIIMX HJTamax OHTOT€HEe3a MHOTOKJIETOYHBIX;
— 0 cpeae oOOWTaHUSA, OCHOBHBIX DJKOJIOTMUECKHX (pakTopax cpeabl W
3aKOHOMEPHOCTSX UX BIUSHUS Ha OPTaHU3MBI;
— OCHOBHBIC TIOJIOKCHHSI YYCHHS O TOMYJSIUAX, WX CTPYKType, TWHAMUKE H
PETYISINY;
— TIOHATHSA O OHOIIEHO3€, JKOCHCTEME, OHOreoIeHo3e M OHOreOXMMHYECKOM
KpyTrOBOPOTE;
— TIOHATHS O TPOIYIEHTaX, KOHCYMEHTaX M pEemyIeHTaX, MUIIEBOH MHUpaMU/E,
MUIIEBBIX 1ETAX;
— 0 MPUYHAHAX HU3KOU YCTOMYHUBOCTHU arpoLEeHO30B;
— 0 Omocdepe, ee OCHOBHOM (DYHKIIMM W POJM KU3HH B €€ OCYIIECTBICHUU;
— 0 posn 6MOpa3HOOOpa3us B MOJJEPKaHUU OMOCHEPHOTO0 KPYroBOPOTa BEIIECTB;
— 3akoHbl HaciemoBanws [.  MeHgens, UuX IUTOJOTHYECKHUE  OCHOBHI,
— OCHOBHBIE TIOJIOKEHHSI XPOMOCOMHOM TEOPUHU HACIIEICTBEHHOCTH;
- IPEJICTaBJICHUE O TEHE U XPOMOCOME;
— 00 M3MEHYMBOCTH WM HACJICJICTBEHHOCTH >XMBBIX OPTraHW3MOB M WX MPUYHHE,
— 00 HBOJTFOITUHT OpraHUYECKOTO MUpa, ee CBUIETEIBCTBAX;
— OCHOBHBIE TOJIO)KEHHUS TEOpUHM ecTecTBeHHoro otbopa Y. JlapBuHa;
—  OCHOBHBIE  TIOJIOKEHWUS  y4eHHs O BHIEC H  BHJI000pa30BaHWH,
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— ocHoBHbIe mnonoxkenus yudeHus A.H. CeBeplioBa O TIJIaBHBIX HaNpaBIEHUAX
ABOJIIOIIMOHHOTO MPOIIeCCa;
— OCHOBHBIE TIOJIOKEHUS TEOPUU HMCKYCCTBEHHOTo orOopa Y. JlapBuHa, METOIBI
CEJICKITUY U MX OMOJIOTHYECKUE OCHOBHI;
— OCHOBHBIC COOBITHS, BBIJICTUBIINE YEJIOBEKa W3 JKMUBOTHOTO  MUDA,;
— 0 MoKopeHuu Onoceprl, 00 IKOJIOTHIECKUX MPOOIeMaX, CTOSIINUX B CBSI3U C ATUM
nepe;s] 4eJI0BEUECTBOM.
Yuanuecsi 10J5KHbI YMETh:
ba3zoeviit yposens
— TPUMEHATh OWOJOTUYECKHE 3HAHUS JUIsl OpraHu3allid W IUIaHUPOBAHMUS
COOCTBEHHOI'0 3JI0pPOBOr0 00pa3za >KU3HU M JEATEIbHOCTH, OJIaromojyuusi CBOEH
CEMbU u OJaronpusTHON Cpelibl oOuTaHus YeJIOBEUECTBA;
— HAXOJuTh OOpaTHBIE CBSI3U B MPOCTBHIX CHUCTEMax U OOHApYXHBaTh UX POJIb B
npoiieccax ux PyHKIIMOHUPOBAHUS U PA3BUTHS;
— HaxOJUTh B TPOSBICHUAX KU3HEICATCILHOCTH OPraHU3MOB OOIIHME CBOWCTBA
KUBOTO;
— TIONB30BAaThCS MHKPOCKOIIOM, TOTOBHUTh M pPacCMaTpuBaTh MPOCTEUIITHE
MHUKpOIIpEenapaThl;
— 0OHapy>XuBaThb HaOJIOJlaeMble PETryJATOPHbIE U3MEHEHUSI B COOCTBEHHOM
OpraHu3Me u OOBSCHSTH OMOJOTHYECKUN CMBICI MIPOUCXOIAIIETO;
— KJaccUUIUPOBATh KUBbIE OPraHU3MBI MO MX POJSIM B KPYrOBOPOTE BEIIECTB,
BBIICJISTDH LIETIH MUTAHUS B DKOCUCTEMAX;
— TMPUBOAUTH MPUMEPHl HU3MEHYMBOCTH U HACJCACTBEHHOCTH Yy PpAaCTCHUU W
KUBOTHBIX;
— TOJIb30BaThCSA 3HAHUSMHU M0 T€HETUKE, CEJICKIIMU U (DU3UOJIOTUH JJII COXPAHCHUS
MOPOJHON YUCTOTHI JOMAITHUX KUBOTHBIX (COOAK, KOIIEK, aKBAPUYMHBIX PbIO, Kyp U
ap.);
— TPUBOAUTHL TPHUMEPHl  TMPHUCIOCOOJICHUNH y PpAaCTCHHWA W  JKUBOTHBIX;
— HaXOAWTh MPOTHBOPEUHS MEKIY XO3HCTBOM YEJIOBEKA W TPUPOJION | TIpeaiaraTh
CIOCOOBI UX YCTPAHEHUS;
— OOBSCHATh W JI0KAa3bIBaTh HEOOXOAUMOCTH OEpPEKHOTO0 OTHOIICHHUS K KUBBIM
OpraHu3Mam;
— HAXOJUTh OTBEThI HA HMHTEPECYIOIIME WX TMPAKTHUYCCKHE M TEOp. BOMPOCHI B
JOTIOJTHUTEIHLHOU JTUTEPATYPE.

PesynbraThl u3yueHus mpeaMera yKa3aHbl B KOHIE TEM, Pa3JIesioB, TaK KakK IO
KOKIOMY pasfeny owosorud B 9 kimacce GopmMupyrorcs crnenupuiecKkue 3HaHUS,
YMEHUS U HABBIKU.

KPUTEPUU 1 HOPMBI 1 OLIEHKU 3HAHMI 1 YMEHWI OBYYAIOIIUXCSI
OueHuBaHKE YCTHOTO OTBETA y4aIIUXCA
OtmeTKka «5» CTaBUTCS B CiIydae:
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1. 3HaHusA, NMOHMMAaHMs, TIIyOMHBI YCBOEHHUS OOY4YarOIIMMCS BCEro 00BEMaA
IPOrpaMMHOr0 MaTepuaa.

2. YMeHus BBIACIATH TJIABHBIE IIOJIOKEHUS B HM3YYEHHOM Marepuaje, Ha
OCHOBaHMU (PAKTOB W NpUMEPOB 0000IIaTh, JeiaTh BBIBOJbI, YCTaHABIUBATH
MEXIIPEIMETHBIE U BHYTPUIIPEAMETHBIE CBSI3H, TBOPUYECKH NPHUMEHSET MOJIyYCHHbBIE
3HAHMS B HE3HAKOMOM CUTYALIHH.

3. OrcyrcTBHE OMMOOK M HEIOYETOB IPU BOCHPOU3BEACHUU H3YUEHHOIO
MaTepHuaia, TPy YCTHBIX OTBETaX YCTPAHEHHE OTAEIIbHBIX HETOYHOCTEW C MOMOIIBIO
JIOTIOJIHUTEIBHBIX BOIIPOCOB YUUTENS, COONIOICHUE KYNIbTYPbl YCTHOM PEYH.

OtMmeTtka «4»:

1. 3naHue Bcero U3y4yeHHOT0 IPOrpaMMHOIO MaTepHala.

2. YMeHM#l BBIIEIATH IVIABHBIE IIOJIOKEHHS B HM3Y4YEHHOM Marepuaie, Ha
OCHOBaHUM (AKTOB U NPUMEPOB 00001IaTh, JeJaTb BBIBOJBI, YCTaHABINUBATH
BHYTPHUIIPEIMETHBIE CBSI3H, IPUMEHATH ITOJTYYEHHBIE 3HAHUS HA IPAKTUKE.

3. He3nauutenbHble (HErpyOble) OMMOKM M HEJOUYETHI PH BOCHPOU3BEACHHUH
U3YYEHHOr0 MaTepuasa, COOII0IEHUE OCHOBHBIX NMPABUII KYJIbTYpPhl YCTHOUN peyu.

Otmerka «3» (ypoBeHb NPEACTaBICHUM, COUYETAIOUIUXCSA C JJIEMEHTAMHU
HAyYHBIX MMOHATUN):

1. 3HaHMe W yCBOEHME MaTepuaja Ha YPOBHE MHHUMAIbHBIX TPEOOBAHMIA
POrPaAMMBI, 3aTpy/IHEHHE npu CaMOCTOATEIILHOM BOCIIPOU3BEICHUH,
HEOOXOMMOCTh HE3HAUUTEIbHOU MOMOIIH MPENo1aBaTeNsl.

2. Ymenue paboTaTh Ha YpOBHE BOCIIPOM3BEACHMUSI, 3aTPYJHEHUS IIPH OTBETaX
Ha BUJIOM3MEHEHHBIE BOIIPOCHI.

3. Hanuume rpyOo#i ommOKH, HECKOJbKUX HETPYOBIX MPH BOCIPOU3BEICHHUU
U3y4YEHHOTO MaTepuaia, HE3HAUUTEIbHOE HECOONI0IEHNEe OCHOBHBIX IpaBuUIl
KYJIbTYPBl YCTHOU PEUH.

OT1meTKa «2»:

1. 3HaHue u ycBOEGHME MaTeprala Ha YPOBHE HUKE MUHUMAJIBLHBIX TPEOOBAHMIA
POrpaMMBbl, OT/AEJIbHBIE MPEJICTABICHUS 00 H3yYEHHOM MaTepHalie.

2. OrcyrcTBHE yMEHMI paboOTaTh Ha YpOBHE BOCHPOU3BEIACHUS, 3aTPyAHEHUS
IIPU OTBETAX HA CTAHAAPTHBIE BOMPOCHI.

3. Hannuyue HecKOJbKUX TpyObIX OMIMOOK, OOJIBIIOTrO YHUcia HErpyObIX HpH
BOCITPOU3BEJEHUU M3yUYEHHOIO MaTepHalia, 3HAUUTEIbHOE HECOOII0EHNE OCHOBHBIX
IpaBUJI KYJIBTYPbl YCTHOW PEYH.

OueHka BbINOJHEHNS MPAKTHYECKHX (J1a00paTOPHBIX) padoT.

OrMeTKa «5» CTaBUTCS, €CJIN YUCHUK:

1) mpaBuIBHO ONpeEeNnu UEIb ONbITA;

2) BBIMOJHUI paboOTy B TOJHOM O0BEME C COOJIOJEHHEM HEOOXOIUMOM
MOCJIENOBATEIBHOCTH MTPOBEACHUS OIBITOB U U3MEPEHUM;

3) caMOCTOSITENIBHO M PalMOHAIBHO BBHIOpPA M TOATOTOBHJ JJI OIbITa
HE00XoauMoe O0OpyAOBaHUE, BCE OIBITHI MPOBET B YCIOBUSAX U peXUMAX,
00eCIeynBaONIMX MOJYYeHUE PE3YIbTaTOB U BHIBOJIOB C HAMOOJBIIEH TOUHOCTBIO;
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4) Hay4yHO TpaMOTHO, JIOTUYHO oOmNucand HaOMoJeHus U cPopMyIHpoBa
BBIBOJIBI M3 ONbITA. B mpeacTaBieHHOM OTYeTe MPAaBUIBHO M aKKypPaTHO BBITIOJHUII
BCE 3aIMCH, TA0IHIIbI, PUCYHKH, Tpa(pUKH, BBIYUCICHUS U ClIeTIall BEIBOIBI,

5) mposBISET OPTraHU3AlMOHHO-TPYAOBBIE YMEHHUs (MOIICPKUBAET YHUCTOTY
paboyero Mecra M TOPAJOK HAa CTOJE, 3KOHOMHO MCHOJB3YET PAaCXOJHBIC
MaTepHabl).

6) SKCHEPUMEHT OCYILECTBISIET MO MJIAHY C YYETOM TEXHHKH 0€30MacHOCTU U
paBJI pabOTHI C MaTepHaiaMy U 000PYTIOBaHUEM.

OTmeTKa «4» CTaBUTCS, €CIM YUEHUK BBIMOJHUI TpeOOBaHMS K oleHke "5",
HO:

1. OnBIT POBOJXI B YCIOBUSAX, HE OOCCIECUUBAIONIUX JIOCTATOYHON TOYHOCTH
W3MEPEHNM;

2. niau OBUIO OIMYIIEHO Ba-TPU HEJIOYETA;

3. unu He 6osee 0HOM HeTpyOoil OITMOKM U OJTHOTO HEJIOYETa,

4. UM SKCTIEPUMEHT IIPOBENICH HE MOJHOCTHIO;

5. uaM B ONHMCAHUM HAOIIOJEHUN U3 ONBITA JOMYCTHUJ HETOYHOCTH, BBIBOJBI
c/ieJiajl HeMOJIHBIE.

OT1merka «3» CTaBUTCS, €CIIA YYEHUK:

l. mpaBWIBHO OMNpeAeNus LEeb OMbITa; pabOoTy BBINOJHAET MPABWIBHO HE
MEHEe YeM HaloJIOBUHY, OJHAKO OOBEM BBINIOJIHEHHOM YacTH TAKOB, YTO MO3BOJIAET
MOJIYYUTh TPaBUIbHBIE PE3YyJIbTAaThl U BBIBOABI 1O OCHOBHBIM, MPHUHIIUIHAIBHO
BaXKHBIM 3a71a4aM palboThI;

2. wim noabop oOopyaoBaHUs, OOBEKTOB, MAaTEPUAJIOB, a TaKKe pabOTHI MO
HayaJly OIbITa MPOBEJ C TMOMOIIBI0 YYHUTEJNsI; WJIA B XOJI€ MPOBEACHHS OIbITA U
W3MEpPEeHU ObUIA TOMYIIEHBI OMTMOKYA B OMUCAHWUU HAOMIOACHUH, (OPMYITMPOBAHUN
BBIBOJIOB;

3. OmBIT TPOBOJAWICS B HEPAUOHAIBHBIX YCIOBHUSAX, YTO TMPHUBEIO K
MOJIYYEHHIO PE3YJITATOB C OOJbILIEH MOTPENTHOCTHIO; MU B OTUETE OBLIU AOMYIICHBI
B 00mIeH CI0XKHOCTH HE OoJiee NBYX OIIMOOK (B 3alUCAX €IUHUI], U3MEPEHUSIX, B
BBIUMCIICHUSIX, Tpadukax, TaONWIAX, CXxemax, U T.O.) HE MPHUHIMIHAAIBLHOTO st
JTaHHOW pabOTHI XapakTepa, HO MOBIUSBIINX HA PE3yJIbTaT BHIITOJIHEHNUS;

4. nomyckaeT rpyOyr OHIMOKY B XOJe¢ JKCIepuMeHTa (B OOBSICHEHHH, B
odopmiieHUHU pabOThI, B COOJIIOCHUN TTPaBUII TEXHUKHU O0€30MaCHOCTHU IpU padboTe ¢
MaTepuagamMu U 000pyI0BaHUEM), KOTOpast UCIIPABIIETCS IO TPEOOBAHUIO YUUTEIIS.

OTMeTKa «2) CTaBUTCSI, €CITN YUYCHUK:

1. He ompeaenua CamMOCTOSTENIBHO I€Jb OIbITa; BBIIOJHWI pabdoTy He
MOJIHOCTHIO, HE MOATOTOBWJ HYKHOE 000pyAOBaHHE M OOBEM BBIMIOJHEHHOW YacTH
paboThI HE MO3BOJIAET CALNATh MPABHILHBIX BHIBOJIOB,;

2. WIA ONBITHl, W3MEPEHUS, BBIYUCICHUS, HAOIIONCHUS TMPOU3BOIUIUCH
HEIPaBUJILHO;

3. w1 B XoJe pabOThl U B OTYETE OOHAPYKWIHCh B COBOKYIMHOCTH BCE
HEJI0OCTaTKH, OTMEUYEHHBIE B TPEOOBAHUAX K OLICHKE «3»

4. nomyckaer aABe (u OoJsiee) rpyOble OMMOKKM B XOJ€ OKCIEPUMEHTa, B
00BsICHEHUH, B O(POpMIIEHUH pabOThI, B COOIIOACHUM MPABUI TEXHUKH 0€30MaCHOCTH
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pu paboTe ¢ BElIeCTBAMHU U 000pYJI0BAHUEM, KOTOPhIE HE MOKET HCIPABUTH JaXKe
10 TpeOOBAHUIO YUUTEIIS.
OueHka caMOCTOSITEIbHBIX MUCbMEHHBIX H KOHTPOJILHBIX PadoT.

OTMeTKa «5» CTaBUTCS, €CJIN YUCHUK:

1. BeITIONTHIIT paboTy 0€3 OMMOOK ¥ HEI0YETOB;

2. nomycTui He OoJyiee OJTHOTO HEI0UeTa.

OTmeTrka «4» CTaBUTCS, €CIU YYEHUK BBINOJHWI PpabOTy MOJHOCTHIO, HO
JIOITYCTHJI B HEU:

1. He Oosee oTHOM HETpyOOI OITMOKHU U OJTHOTO HEJI0YETa;

2. unu He 6oJee IBYX HEJI0YETOB.

OtrMeTKka «3» CTaBUTCA, €CIM YYCHHUK MPABUIBLHO BBHINIOJHUI HE MeHee 2/3
paboThI WA JOMYCTHI:

1. He Oosiee ABYX IpyOBIX OMIUOOK;

2. wiu He Oosiee OAHOW TpyOOMl M OgHON HerpyOol OmMUOKH M OJHOTO
HEI0YeTa;

3. unu He OoJsiee IBYX-TpeX HErpyObIX OIIMOOK;

4. wiu oJJHOM HErpyOoil OMOKHU U TPEX HEIOUYETOB;

5. WM Py OTCYTCTBHH ONTHOOK, HO TIPHW HATMIUH YETHIPEX-IIATH HEJIOUYCTOB.

OT1MmeTKa «2)» CTaBUTCS, €CIIA YYEHUK:

1. momycTWa dYHCIO OMMOOK W HEJOYETOB IPEBOCXOMASAIICE HOPMY, IIPH
KOTOPOM MOKET OBITh BHICTABIICHA OIICHKA «3»;

2. WY eCJIM MPABUWJILHO BBITIOIHUI MEHEE MOJOBUHBI paOOTHI.

OueHka TeCTUpOBAHUSL.
40 - 60% — «3 «
61 — 82 % — «4»
83 u BhIIe %— «5»
CIIMCOK JIMTEPATYPBHI
JauTepaTypa A yIuTens
e Conun H.U., 3axapoB B.b. u np. buonorus 5-9 xn. //C6. Ilporpamm mis
00111e00pa30BaTENIbHBIX IIKOJ, TUMHA3U, JIUIICEB.
e OreHKa KauecTBa MOJATOTOBKU BBITYCKHUKOB OCHOBHOM HIKOJIBI IO OMOJIOTHH.
/ Coct. Kyumenko B.C. — M.: Jlpoda, 2010 r.
e Conun H.U. u ap. buonorus. O6ume 3akoHoMepHOCTU. 9 Ki1. MeTtoandeckoe
nocobue k yueOuuky MamonroBa C.I'. — M.: Jlpoda, 2008 r.
e buonorua. O6ume 3akOHOMEpPHOCTH. 9 Kjacc. [DneKTpoHHbIH pecypc| M:,
Hpoda, 2008 r.(LIOP)
JlutepaTypa 1Sl yHaruxcsi:

e PaGouas terpanp k yueOnuky C.I'. MamonToBa. buonorus. O0uue
3aKoHOMepHOCTH 117151 9 k1. — M.: [Ipoda, 2010.

e 3axapos B.b., MamonToB C.I'., Conun H.W. buonorusi: OCHOBHbIE
3akoHOMepHOCTH. 9 Ki1. M.: [Ipoda, 2006 .
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